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INTRODUCTION

The major purpose of this Engineering Manual is to pravide technical personnel of in-
dustries involved in design and provisions for emergency escape from extra-terrestrial vehicles,
a convenient reference of basic design and performance characteristics of Propellant Actuated :
Devices. Since the advent of high-speed jet aircraft generated the need for an automated means ‘
of escape from aircraft, Frankford Arsenal has pioneered the design and development of Pro-
pellant Actuated Devices; such as Catapults, Initiators, Thrusters, Removers and Rocket
Catapults.

The major consideration in the design, development and production of the devices
described in this Manual was to attain an optimum Reliability Design Goal. Fundamental to the
theory of reliability is the relationship between total and component reliabilities. On this
basis, total reliability can be no greater than the least reliable component. To attain this goal,
the devices listed in this Manual undergo stringent quality costrol tests and analysis for the
propellant, pyrotechnic and hardware components, and finally the complete Joaded and as-
sembled device.
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Propellant Actuated Devices

Removers

INTRODUCTION
Descripticn:

The remover is a two or three tube telescoping device, containing an explosive compo-

nent, desigued to iettison the canopy from high-speed ajrcraft prior to the ejection of crewmen
from disabled aircraft.

The Removers are of two basic types, i.e., mechanical and gas actuated. A third type
is the electric-mechanical ballistic types which permits normal opening and closing of the
canopy as well as emergency jettisoning of the canopy.

XY
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Propellant Actuated Davices

Removers

RENOVER, AIRCRAFT CANCPY, K1A3

The M1A3 Remover is a three-tube, telescoping ejection device containing an explosive
cartridge, designed to forcibly jettisen the canopy from high-speed aircraft to provide a safe
path for the ejection of the crewman from disabled aircraft.

The remover is approximately 16 inches long and 1.93 inches in diameter. The remover
has the M1A1 Firing Pin Release atta: hed. The firing pia release, which when functioned by the
M3A1 Initiator, releases a spring loaded firing pin in the remover. The spring propels the firing
pin which sirikes and detonates the primer, thereby igniting the black powder and prope!lant in
the M29A2 Cartridge. The remover thrust which is developed from the expanding gases of the
burning propellant, forces the inside and telescoping tubes to move simultaneously until the
shoulder of the telescoping tube comes in contact with the telescoping tube stop, thus restrict-
ing its movement. The continuous moving head assembly and inside tube are jettisoned with the
aircraft canopy. The base, outsid. and telescoping tubes, and telescoping tube stop remain with
the aircraft.

PRINCIPAL CHARACTERISTICS

Stroke 23.3 inches

Weight (total assy) 2.1 pounds

Propelled Weight 300 pounds

Temperature Limits —65°F to +160°F
Velocity, min (at 70°F) 20.0 fps

Thrust, min (at 70°F) 2800 pounds

Stroke Time (at 70°F) 0.135 seconds

Firing Method Gas Actuation of the M1Al

Firing Pin Release, which
releases M1A3 Remover
Firing Pin
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Propellant Actuated Devices

Remover, Aircraft Canopy, M1A3
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Propellant Actuated Devices

Remover, Aircraft Canopy, M1A3
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Propellant Actuated Devices

Remover, Aircraft Canopy, M1A3
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Propollant Actuated Devices

Removers

REMOVER, AIRCRAFT CANOPY M2A1

The M2A1 Remover is a two-tube, telescoping ejection device containing an explosive
cartridge, designed to forcibly jettison the canopy from high-speed aircraft to provide a safe
path for the ejection of the crewman from disabled aircraft.

ry)

The remover is approximately 31 inches long and 2.19 inches in diameter. The remover
. is actuated by removal of the safety locking pin first and the manual rotation of the sear
‘ through a pulley system connected to a lever on the pilot’s seat. Rotation of the sear releases
a spring loaded firing pin and unlocks the inside tube. 1 he firing pin is propelled forward and
detonates the primer, thereby igniting the black powder and propeliant in the M31A1 Cartridge.
The remover thrust which is developed from the expanding gases of the burming propellant,
forces the inside tube outward. The Llock assembly and inside tube are jettisoned with aircraft
canopy. The cap and outside tube temain with the aircrafe.

PRINCIPAL CHARACTERISTICS

Stroke 26.0 inches
Weight 4.4 pounds
Propelled Weight 300 pounds
Temperature Limits ~65°to +160°F
Velocity, min (at 70°F) 20.5 fps
Thrust, min {at 70°F) 2600 pounds
Stroke Time (at 70°F) 0.150 seconds

Firing Method

Mechanical Actuation

— e e b s i s i




Propsilant Actuated Devices

Removar Aircraft Conopy, M2A1

CROSS-SECTION DRAWING
Component Component
A Pin, Locking I  Cartridge, Aircraft Canopy
B  Tube, Bearing Remover, M31A1
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F  Tube, Outside M  Safety Pin Assembly
G Cap N Block Assembly
H Ring, Retaining
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Propaliont Actuated Devices

Remover, Aircraft Canopy, M2A1
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Propetlant Actuated Devices

Remover, Aircraft Canopy, M2A1
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Propoilont Actuated Devices

Removors

REMOVER, AIRCRAFT CANCPY, M3A1

The M3A1 Remover is a two-tube ejection device containing an explosive cartridge, de-
signed to forcibly jettison the canopy from high-speed aircraft to provide a safe path for the
ejection of the crewman from disabled aircraft.

<4

The remover is approximately 31 inches long and 2.19 inches in diameter. The remover
has an initiator attached by a length of flexible hose. When the initiator is functioned, the gas
developed flows through the flexible hose exerting force against the remover fiting pin. The
firing pin is propelled forward and strikes and detonates the primer, thereby igniting the black
pewder and propellant in the M31A| Carcridge. The remover is unlocked by cam action as the
fiting pin moves toward the primer, unlocking the block assembly and inside tube. The remover
thrust which is developed from the expanding gases of the burning propellant, forces the inside
tube outward The block assembly and inside tube are jettisoned with the aircraft <. nopy. The
cap and outside tube remain with the aircraft.

S

PRINCIPAL. CHARACTERISTICS

Stroke 26.0 inches
Weight (total assy) 4.4 pounds
Propelled Weight 300 pounds
Temperature Limits ~65° to +160°F
Velocity, min (at 70°F) 20.5 fps

-~ Thrust, min (at 70°F) 2600 pounds
Stroke Time (at 70°F) 0.150 seconds
Firing Method Gas Actuation

1.1%




Propellant Actuated Devices

Remover Aircraft Canopy, M3A1
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Propellant Actuated Devices

Remover, Aircraft Canopy, M3A1
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Propellont Actuated Desices

Remover, Aircraft Canopy, M3A1
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Propellant Actuated Devices

Removers

REMOVER, AIRCRAFT CANOPY, M4

The M4 Remover is a three-tube, telescoping ejection device containing an explosive
cartridge, designed to forcibly jettison the canopy from high-speed sircraft to provide a safe
path for the ejection of the crewman from disabled aircra’.

The remover is approximately 14.67 inches long and 1.93 inches in diameter. The re-
mover has an initiatc: attached by a ]2ngth of flexible hose. When the iniriator is functioned,
the gas developed flows through the fl:xible hose exerting force against the remover firing pin.
The firing pin is propelled forward ani strikes and detonates th= primer. thereby igniting the
black powder and propellant in the M29A2 Cartridge. During the forward motion of the firing pin,
the locking keys slide inward, thus unlocking the remover. The remover thrust which is develop-
ed from the expanding gases of (he burning propellant, forces the outside tube to travel forward
unti! the washer engages the shoulder on the telescoping tube. The telescoping tube is thea
pulled forward by the outer tube undil it is free of the inside tube, and is jettisoned with the
canopy. The inside tube and firing head assembly remain with the aircraft.

PRINCIPAL CHARACTERISTICS

Stroke 19.0 igches
Weight (total assy.) 3.84 pounds
Propelled Weight 300 pounds
Temperature Limits —65°to + 160°F
Velocity, min (at 70°F) 20 fps

" Thrust, min (at 70°F) 2800 pounds
Stroke Time (at 70°F) 0.114 seconds
Firing Method Gas Actuation

——
~

e e e st s e e 2 e e

e ar—————— b 0 s e



Propellant Actuated Devices

Rencover, Aircraft Canopy, M4
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Propellant Actuated Devices

Removar, Aircraft Canopy, M4
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Prozellent Actvated Devices

Removers

e

REMOVER, AIRCRAFT CANOPY, M5

The M5 Remover is a three-tube, telescoping ejection device containing an explosive
carwridge, designed to forcibly jettison the canopy from high speed aircraft to provide a safe
path for the ejection of the crewman from disabled aircraft.

The remover is approximately 14.67 inches long and 1.93 inches in diameter. The re-
mover kas an initiator attached by a length of flexible hose. When the initiator is functioned,
) the gas developed flows through the flexible hose exerting force against the remover firing pin.
The firing pin is propelled forward, strikes and detonates the primer, thereby ignitina the black
powder and propellant in the M120 Cartridge. During the forward motion of the firing pin, the
locking keys slide inward, thus unlocking the remover. The remover thrust which is developed
from the expanding gases of the buming propellant, forces the outside tube to travel forward
until the washer engages the shoulder on the telescoping tube. The telescoping tube is then
pulled forward by the outer tube until it is free of the inside tube and is jettisoned with the
canopy. The inside tube and firing head assembly remain with the aircraft.

PRINCIPAL CHARACTERISTICS

Stroke 19.0 inches
Weight (total assy) 3.84 pounds
Propelled Weight 1600 pounds
Temperature Limits -65° to +160°F
Velocity, min (at 70°F) 10 fps

Thrust, min (at 70°F) 4500 pounds
Firing Method Gas Actuation

1-19




Propellant Actuated Devices

Remover, Aircraft Canopy, M5
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Propellant Actuated Devices

Removars

REMCVER, AIRCRAFT CANOPY, #8A1

The M8A1 Remover is an electro-mechanical-ballistic, two tube telescoping device
designed to raise and lower the F106A aircraft canopy under normal conditions during, ground
operation and to jettison the canopy prior to ejection of the pilot from the aircraft during
emergency escape in flight or on the ground.

The electro-mechanical portion of the remover consists of a reversible, intermittent
duty 26 volt direct curren: motor, a gear transmission with an indexing mechanism and torque
limit switch, a solenoid-operated clutch with an integral ratchet mechanism, and a ball-hearing
screw assembiy which is coaxial with the remover ballistic chamber. Raising and lowering the
aircraft canopy is accomplished by electrically energizing the remover motor which transmits
rotary motion through the gear system to the clutch. As the ciutch rotates the ball-bearing
screw tumé within a non-rotating ball nut, which is attached to the inside tube of the remover.
Rotation of'the ball-bearing screw drives the remover inside tube outward, raising the canopy;
or inward, lowering the canopy, when the motor is electrically reversed. As the inside tube
extends 9.38 inches, power to the motor is shut off automatically by an extension limit switch
which is actuated by the shoulder on the inside tube through a plunger. Upon retracting the
remover inside tube and canopy, a torque li mit switch de-energizes the motor when the canepy
is restrained by the fuselage and a tension load of 1000 to 1450 pounds is imposed on the ball-
bearing screw assembly. This cinch-down load ensures that the canopy is properly seated on
the fuselage for locking by the pilot. A safety feature is incotporated in the clutch mechanism
which prevents the canopy dropping to the closed position should the clutch inadvertently
disengage during any position of remover stroke. The remover in the retracted position is
approximately 20,25 inches long between mounting points.

The ballistic portion of the remover is used to jettison the canopy prior to ejection
of the pilot from the disabled aircraft. The remover has an initiator attached by a length of
flexible hose. When the initiator is functioned, the gas developed flows through the hose,
exerting force against the remover firing pin. The firing pin is propelled forward and strikes
and detonates the cartridge primer, thereby igniting the black powder and propellant in the
M150 Cartridge. Propellant gas from the cartridge expands through the opening in the adapter
housing where it acts against the ballistic lock components and the inside tube. With the
increase in pressure the ballistic lock unlocks the inside tube and the gas pressure forces

. the inside tube outward. The inside tube which is pin-mounted to the canopy, clears the out-
side tube and jettisons the canopy, clear of the aircraft.
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Prupeliant Actuated Devices

RPN

D T e

Removers
1
PRINCIPAL CHARACTERISTICS (K8A1 Cont'd) !
Weight (Total Assy) 22.5 pounds
Temperature Limits —~65°F to 200° F
Electro-Mechanical ’
Electric Power 28 Volt D.C. System 1
Operating Voltage Limit 18 to 29 Volts
Operating Loads
Overload 250 pounds (tension) to
680 pounds (compression)
Nomal load 380 pounds (compression)
Overload 430 pounds (tension) to
94C pounds (tension)
Extension or Retraction Time 15 sec max; 5 sec. min.
Clutch Engage Time, max. 0.500 sec.
Clutch Disengage Time, max. 0.500 sec.
Cinch-Down Load 1000 to 1450 pounds
Stroke 8.38 to 9.38 inches
Ballistic
Stoke 12.0 inches
Propelled Weight 350 pounds
Velocity (at 70°F) 24.0 fps
Peak Thrust (at 70° F) 5400 pounds
Firing Method Gas Actuation
Stroke Time (at 70° F) 0.150 sec.
-
|
-
I

e e

A eI e B e L g
R el brerimbin oo o A A O —

i JOPNPURNEPSOV A e ew e oA -



of

Propellant Actuated Devices

Remover, Aircroft Canopy, MSA1
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SEE SECTION A-A

CROSS-SECTION DRAWING

Component Component
R ——. RPN e
A Clamp M  Plug, Shipping
B Washer N Pin, Shear
C 5-Splice, Electric O Head
D Motor P Carwidge, Aircraft Canopy Remover,MlSO
E Cable Assembiy Q Adapter
F  Screw R Pin
G Grommet S Ring, Shear
H Cover T Tube, Outside, Assy
I Ring U Tube, Inside, Assy
] "0’ Ring V  Housing
K Screw, Shear W 9Splice, Electric
L Pin, Firing X Gear Box Assembly
516
. 497 (MR r‘-
G.128 I T
%070
1 B
l D l 886 MAX
 _— @2 -0l R]
Js R = . 3426 OJA
— N - 1 n :.::""‘~ BOTH ENES)
|
X 437 L Y
™ i 32 Q ° ﬁl_ﬂ"—!}' 2 §
" €3TH Y | = - — . .
H ENDS J.J-
r
; 20,00 MIN LEUGTH (OVERTRAVEL O8 RETURY STROKE —wm
! :::;: “J Leas / %. 20.25 508 RETRALTEC LEMGTH
£.12 CLECTRICAL EXTEMZION STROKE ————
b 4768 MAX hors - b ng..z's :‘.'\F;. BALLISTIC STROKR
ENVELOPE DRAWING
1.23

o



WIS 7/

.

iy st PN

Propellant Actuated Davicos

Remover, Aircraft Canopy, MPAT

, THRUST ~THAE RELATIONSHIP
- STANDARD PROPEL' ED WEIGHT 350 LB
i t o 1
: ‘ l . T .
. T o
y’ }_ ]
l/ \; . *
é, N FT0%F
} 4 AN = .
% — | ] RERS LA 65 F
E 9/ £ i DL e
g 177 ST =
- AC] - l T - . N —
4R ] | } I~ T N
/ A T
o] v
2000 7 i
/ I
‘ { i .- i
; [ ! | -
[o] 20 40 60 80 100 120 140 160 180 200
TIME ~MILLISECONDS
VELOCITY-TIME RELATIONSHIP
STANDARD PROPELLED WEIGHT 350 LB
-1 3 M ! !
&V RS ’ Ap‘
el P = T
!
-
AR
el dP
B o T A
E " o i
hd ‘
i pod 4
} 1 //
i
19,
t : e d - -+ N -
; 1/ P A
R /e )
bt A7 1
" 1 /71 A ;
b T B =
11 )
} Hi H
0 80 40 [ /] 80 100 120 140 180 180 200
TIME=MILLISECONDS
1.24 :
i
MmN TP AN L P ~ e T

1



Propellant Actuated Devices

Removers

REMOVER, AIRCRAFT CANOPRY M9

The M9 Remover is an electro-mechanical ballistic, three tube telescoping device design-
ed to raise and lower the F106B ai. .zaft canopy under normal conditions during ground operation
and to jettison the canopy prior to ejection of the pilot from the aircraft during emergency escape
in flight or on the ground. :

The electro-mechanical portion of the remover consists of a reversible, intermittent duty,
26 volt direct current motor, an electronic speed control box, a géar transmission, a clutch mech-
anism with an integral ratchet mechanism, mechanical clutch disengage mechanism, and a double
ball-bearing screw assembly which is coaxinl with the remover ballistic chamber. Raising and
lowering the aircraft canopy is accomplished by electrically energizing the remover motor which
transmit rotary motion through the gear system to the mechanically operated clutch. As the clutch
rotates the ball-bearing screw turns within a non-rotating ball nut, which is attached to the inside
tube of the remover through a bearing. Rotation of the ball-bearing screw drives the remover inside
tubes outward, raising the canopy; or inward, lowering the canopy, when the motor is electrically
reversed, As the inside trbes extend appreximately 45.86 inches, power to the motor is shut off
automatically by an extension limit switch which is cam actuated. Upon retracting the remover
inside tubes and canopy, a torque limit switch de-energizes the motor when the canopy is restrained
by the fuselage and a tension load of 400 to 500 pounds is imposed on the ball-bearing screw assem-
bly. This cinch-down load insures that the canopy is properly seated on the fuselage for lecking
by the pilot. The electronic speed control box which is attached to the adapter housing is used to
reduce the motor speed on the retraction stroke. A safety feature is incorporated in the clutch
mechanism which prevents the canopy dropping to the closed position should the clutch inadvert-
ently disengage during any position of remover stroke. The remover in the retracted position is
approximately 23.51 inches long between mounting points.

The ballistic portion of the remover is used to jettison the canopy prior to ejection of the
pilot from the disabled aircraft. The remover has an initiator attached by a length of flexible hose.
When the initiator is functioned, the gas developed flows through the hose, exerting force against
the remover firing pin. The firing pin is propelled forward and strikes and detonates the cartridge
primer, theieby igniting the black powder and propellant in the M151 Cartridge. Propellant gas from
the cartridge expands through the opening in the adapter housing where it acts against the ball-
bearing screw assembly and the inside tube. With the increase in pressure the spring pin which
secures the ball-bearing screw assembly to the bearing housing shears, and the continued produc-
tion of gas pressure forces the inside tube and ball-bearing assembly outward simultaneously. The
inside tube and ball-bearing assembly which is pin mounted to the canopy, clear the cvtside tube
and jettisons the canopy clear of the aircrafe,

PRINCIPAL CHARACTERISTICS

Weight (Total Assy) 35 pounds
Temperature Limits -65°F to 200°F

— oy



Propellant Actuated Devices

Removers
PRINCIPAL CHARACTERISTICS (M9 Cont'd)
!
Electro-Mechanical
Electric Power 28 Volt D.C. System
Operating Voltage Limit 18 to 29 Volts
Operating Loads
Overload 315 pounds (compression) to
398 pounds (compression)
Normal load 288 pounds (compression) to
228 pounds (compression)
Overload 196 pounds (tension) to
142 pounds (tension)
Extension or Retraction Time 20 sec. max; 10 sec. min.
Cluwch Disengage Load 7 to 11 pounds
Cinch-Down Load 400 to 500 pounds
Stroke 45.86 inches
Ballistic
Stroke 27.0 inches
Propelled Weight 300 pounds
Velocity (at 70°F) 33.0 fps
Peak Thrust (at 70°F) 6000 pound
Firing Method Gas Actuation
Stroke Time (at 70°F) 0.090 sec.
.26
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Propeifant Actuated Devices

Remover, Aircraft Canopy, M9
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Propetiant Actuated Davices

Removar, Aircraft Canopy, M9
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Thrusters

SECTION I

THRUSTERS




Propellant Actucted Devices

Thrusters

INTRODUCTION

Description:

A thruster is a component part of an aircraft escape system, which is used to accom-
plish a certain task prier to implementing the final phases of escape procedure, for crewman
from a disabled aircraft. The basic parts of a thruster consist of a gas operated firing mechanism,
cartridge, chamber and a piston. The main purpose of a thruster is te impart a thrust to a known
load or oppose a forre through a given travel (stroke).

Each thruster is provided with an initial lock mechanism for the piston. This mechanism
is released only when the cartridge functions. Thrusters have been developed with piston strokes
between 1-1/2 and 13 inches. Unlike corcesponding parts of catapults and removers, the thruster
piston does not separate from the thruster at the end of the piston stroke. Thus the thruster is
a closed system.

Buffer or damper mechanisms are used in conjunction with thrusters to restrict the
velocity and acceleration of the propelled load because of limitations on aircraft structure and
human physiology. The rate of application of thrust and maximum thrust are specified when a
thruster is used to positicn a crewman.

Operation:

All thrusters are triggered by gas pressure supplied from another cartridge actuated
device. The firing pin of the thruster is held in position with a *‘shear pin’’. When gas pressure
is supplied, the force applied on the firing pin will shear the “‘shear pin’’ and propel the firing
pin against a cartridge containing a percussion-sensitive primer. The primer ignites the black
powder and propellant contained in the cartridge. The cartridge ruptures at the unsupported
area, and propellant gas fills the thruster chamber and exerts a force on the face of the piston.
The initial piston motion unlocks the thruster and a force is applied through the piston to the
load, setting it in motion. In some thrusters, there is a final lock to hold the piston in the
extended position.

2.1/2.2




Propallant Actuated Davices

Thrusters

M1AZ THRUSTER

The M1A2 Thruster was developed to either jettison a hatch or unlack a tail turret.
In both applications, the thruster is required to complete a 2 inch stroke against a varying force.
The opposing force distance is represented by several shear pins located with respect to initial
piston position. The diameter of each pin was selected so that the shear force at a given
distance is equal to the corresponding maximum opposing force in the above applications.
Thruster performance data using this test system is presented below.

The thruster is cylindrical in shape, approximately 9-1/2 inches long and 1-13/16

inches in diameter. The piston is initially locked in the chamber with 4 keys and is capable
of withstanding a tensile load of 2000 pounds, without separation or mechanicsa! failute.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust 6900 Ibs.

Cowmpleted Stroke 2 inches, min.

Average Stroke Time 0.009 seconds

Assembled Weight 3.2 1bs.

Propeiled Mass, Horizontal 20 1bs.

Firing Method Propellant Gas

Temperature Limits ~65°F to +160°F

Restraining Force 1000 1bs. @ .00 in. stroke;
6000 Ibs. @ .25 in. stroke

Force Required to Unlock Initial Lock 60 1bs.

Actuetion Force 750 psi, min.

2.3



Propellant Actucted Devices

Thruster, Certridge Actuated, M1A2
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Propelloat Actuated Devices

Thruster, Cartridgs Actuated, M1A2
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Propeilant Actuated Devices

Thrusters

M2A2 THRUSTER

The M2A2 Thruster is a component part of an aircraft escape system whose purpose is
to position the seat in an aircraft prior to ejection of the crewman. This device was designed to
be used with a damper supplied by the airframe manufacturer. The thruster is required to com-
plete a 5.7 inch stroke against an opposing force. The opposing force represents an approved
ejection seat that must be moved either upward or downward with a velocity that does not exceed
12 feet per second.

The thruster is cylindrical in shape, approximately 13.7 inches long and 1-7/8 inches
in diameter. The piston is initially locked in the chamber with 4 keys and is capable of with-
standing a tensile load of 2000 pounds without separation or mechanical failure. The thruster
also has a final lock which holds the piston in the extended positior and is capable of with-
standing an 11,000 pound compressive load without unlocking.

The damper used with the M2A2 thruster is to control the acceleration of the pro

pelled weight to limits consistent with human physiology limits and/or restrict the final
velocity so that the impact does not damage the aircraft structure.

PRINCIPAL. CHARACTERISTICS

Average Peak Thrust w/Seat in Horizontal

Position @ 70°F 6170 Ibs.
Completed Stroke 5.7 inches
Velocity, Maximum 12 ft/sec
Assembled Weight 4.0 lbs,
Propelled Mass, Horizontal 300 1bs.
Firing Method Propellant ‘Gas
Temperature Limits ~55°F to +165°F
Average Stroke Time w/Seat in Horizontal

Position € 70°F .410 secends
Force Required to Unlock Initial Lock 80 1bs
Actuation Force 750 psi, min.




Thruster, Cartridge Actuated, M2A2
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Thruster, Cartridge Actuated, M2A2
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Prepellant Actuated Devicos

Thrusters
M3A3 THRUSTER

The M3A3 Thruster is a component part o an aircraft escape system whose purpose is
to release the control column stowage spring and supply sufficient energy to operate the seat
actuator disconnect. The thruster is required to complete a 1-1/2 inch stroke against an oppoesing
force and supply 600 psi pressure, minimum, at the end of a 4 foot length of hose. The opposing
force is represented by a 550 pound load that must be propelled vertically with sufficient force
so that the load continues to move after the piston reaches the end of its stroke. Thruster per-
formance data using this test system is presented below.

he thruster is cylindrical in shape, approximately 9 inches long and 1-5/64 inches in

diameter. The piston is initiaily locked in the chamber with 3 keys and is capable of withstanding
a tensile load of 800 pounds, without separatjon or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal Load @ 70°F 1660 1hs.

Completed Stroke 1-1/2 inches, min.

Assembled We., it 1.0 Ib. j

Propelled Mass, Vertical 550 lbs.

Firing Method Propellant Gas §

Temperature Limits ~65°F to +165°F !

By-Pass Pressure @ 70°F Under Normul Load at the %
End of 4 Ft Length of #4 Hose 600 psi, min. ‘

Average Stroke Time .090 seconds i

Force Required to Unlock Initial Lock 20 lbs.

Actuation Force 750 psi, min,

2.1
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Propellant Actuated Devices

Thruster, Cartridge Actuated, M3A3

L\, ¥ \
.
| . ’”' ’ " "”!L
d AMA‘J
/ . 7 7R -'f;-:u
AT TS \\\\

CROSS-SECTION DRAWING

Component Component
A Truanion J Sleeve, End
B "0” Ring K *'O” Ring
C Reuainer, Cattridg(e L Rod, Piston
D Body M Cartridge, M44A1
E *O” Ring N Pin, Firing
F Cap, End O Screw, Set, Socket
G Key P Pin, Shear
H 0" Ring Q Bteech
1 Spring, Piston Locking
2
L e
- [—-zsoo-‘ooz &
——144- 02 @
107 -0l DIA 8
i— f J -3-2anF3 8
* & o Ot - - . h\é“‘
i Sl
T | “ersron
6.555 MAX
T.807 MAX
of €.275 MAX
ENVELOPE BRAWING

N At A s




Propsilant Actuated Devices

Thruster, Cartridys Actucted, M3A3
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Propellant Actucted Devices

Thrusters

M5A2 THRUSTER

The M5A2 Thruster is a component part of an aircraft escape system whose purpose is
to jettison the tail turret or to be used in v-rious aircraft canopy release systems. The thruster
is required to complete a 5 inch stroke against an opposing force. The opposing force is repre-
sented by a 500 pound carriage that must be propelled horizontally, afier an initial restraining
force of 4000 pounds is ov.rcome. The initial restraining force is represented by a shear pin
I, ated at zero inches of stroke. Thruster performance data using this test system is presented

' below.

The thruster is cylindrical in shape approximately 12.6 inches long and 1.4 inch in
diameter. The piston is initially locked in the chamber with 4 keys and is capable of with-
standing a tensile load of 2000 pounds without separation or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal

Load @ 70°F 6670 1bs.
Completed Stroke 5.0 inches
Average Siroke Time Under Normal
\ Load @ 70°F .075 seconds
Assembled Weight 3.6 Ibs.
Propel’. . Mass, Horizontal 500 lbs.
Firing Method Propellant Gas
Temperature Limits -65°F to +165°F
Restraining Forces 4000 Ibs. @ .0 inches of stroke
1000 lbs. @ .5 inches of stroke
. $ Actuation Force 750 psi, mis.
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Propellant Actuated Devices

Thruster, Cortridge Actuated, M5A2
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Thruster, Cartridge Actuated, M5A2
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Propellant Actuated Davices

Thrusters

M6 THRUSTER

The M6 Thruster is 2 component part of an aircraft escape system whose purpose is to
position the gun sighting equipment prior to implementing the escape procedure from the aircraft,
The thruster is required to complete a 1-1/2 inch stroke against an opposing force. The opposing
force is represented by a 60 pound weight that must be propelled horizontally, after an initial
restraining force of 400 pounds is overcome. The initial restraining force is a shear pin located
at zero inches of stroke.

The thruster is cylindrical in shape, approximately 11.73 inches long and 1.07 inches

in diameter. The piston is initially locked in the chamber with 3 balls and is capable of with-
standing a tensile load of 250 pounds, without separation or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Load € 70°F 1100 1bs.
Completed Stroke 1.5 in.
Assembled Weight 1.0 lbs.
Propelled Mass, Horizontal 60 Ibs.

Firing Method Propellant Gas
Temperature Limits —65°F to +165°F
Restraining Force 400 1bs.
Actuation Force 750 psi, min.
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Thruster, Cartridge Actuated, M6
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Propellant Actuated Davices

Thruster, Cartridge Actuatad, M6
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Propellant Actuated Devices

Thrusters
M7 THRUSTER

The M7 Thruster is a component part of an aircraft escape system whose purpose is to
unlock and/or open a hatc. The thruster is required to complete a 2-1/2 inch stroke against
an opposing force. The opposing force is represented by an 11.6 pound weight that must be
propeiled horizontally against constant 500 pound restraining force, which is simulated with
an air cylinder.

The thruster is cylindrical in shape, approximately 10.2 inches long and 1.1 inches
in diameter. The piston is initially locked in the chamber with 2 keys and is capable of with-
standing a tensile load of 500 lbs., without separation or mechanical failure.

-
-

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal Load @ 70°F 1600 1bs.
Completed Stroke 2.5 inches
Average Stroke Time .070 seconds
Assembled Weight 1.08 lbs.
Propelled Mass, Horizontal 11.6 lbs.

Firing Method Propellant Gas
Temperature Limits ~G65°F to +165°F
Restraining Force 500 1bs.
Actuation Force 750 psi, min.
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Thruster, Cartridge Actuated, M7
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Thruster, Cartridge Actuated, M7
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Propellcat Actuated Dovicos

Thrusters

M9 THRUSTER

The MO Thruster is a component part of an aircraft escape system whose purpose is to
unlatch the canopy of an aircraft prior to implementing the escape procedures of aircraft personnel
irom the aircraft. The thruster is required to complete a stroke of 3.6 inches against a constant
vesistive force and supply a 1002 psi minimum pressure at the end of a 42 inch length of hose
upon completion of its siroke. The force is represented by 50 pounds mass which Is propelled
against a 500 pound resistive force. Thruster performance data using this test system is pre-
sented below.

The thruster is cylindrical in shape, approximately 9.1 inches long and 1.4 inches in
diameter. The piston is initially locked in the chamber with two "*shear pins’’ and will unlock
upon the application of a tensile load of 96 110 pounds.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Load 8 70°F 2600 1bs.
Completed Stroke 3.8 inches minimum
Operating Time .080 seconds
Assembled Weight 1.0 lbs.

Propelled Mass, Horizontal 50 1bs.

Firing Method Propeliant Gas
Temperature Limits -65°F to +200°F
Resisting Force 500 Ibs.

By-Pass Pressure Under Normal Load
at the End of 42 Inch Length of

#4 Hose 1000 psi
Actuation Force 750 psi, min.
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Thruster, Cartridoe Actuated, M9
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Thruster, Cartridge Actuated, M9
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Propellant Actuated Devices

Thrusters

M11 THRUSTER

The M11 Thruster is a component part of an aircraft escape system whose purpose is
to jettison the canopy of an aircraft prior to implementing the escape procedures of aiccraft
personnel from the aircraft. The thruster is required to complete a stroke of 5-3/4 inches and
propel a simulated canopy through an arc of 90 degrees at a rate of 5 radians per second. The
simulated canopy is represented by a 35 inch beam weighing 45 pounds. Thruster performance
data using this test system is presented below.

The thruster is cylindrical in shape, approximately 5.3 inches long and 1.25 inches
in diamete: This thruster differs from the ordinary thrusters because it has three telescoping
tubes in lieu of a moving piston. The tubes are initially locked with a shear screw, which will
unlock upon the application of a tensile load of 160 *20 pounds.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal Load @ 70°F 2272 1bs.
Completed Stroke 5.75 inches
Assembled Weight 95 lbs.
Propelled Mass, Radially 45 1bs.

Firing Method Propellant Gas
Temperature Limits ~65°F to +200°F
Velocity of Propelled Mass, Min. 5 rad/sec
Actuation Force 750 psi, min.

2.31
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Thruster, Cartridge Actuoted, M11
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Thruster, Cartridge Actiated, M11
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Propelled Actuated Devices

Thrusters

M13 THRUSTER

The M13 Thruster is a component part of an aircraft escape system whose purpose is to
unlock the canopy of an aircraft prior to ejection of the crewman. The thruster is required to
complete a stroke of 2.76 inches against an opposing force and supply 1000 psi pressure, mini-
mum, at the end of a 6 foot length of hose. The opposing forces are represcnted by a 70 pound
weight which is propelled verrically after an iritia) restraining force of 2000 pounds is overcome.
The initial restraining force is represented by a shear pin located at zero inches of stroke.
Threster performance data using this test system is presented below.

The thruster is cylindrical in shape, approxirately 8.% irches long and 1.2 inches in
diameter. The piston is initially locked in the chamber with 2 shear pins and will unlock upor
the application of a tensile load of 96 pounds.

PRINCIPAL. CHARACTERISTICS

Thrust Under Load @ 70°F 2700 1bs.
Completed Stroke 2.86 inches, max.
Assembled Weight 1.07 lbs.

Propelled Mass, Vertical 70 1bs.

Firing Method Propellant Gas
Temperature Limits ~65°F to +200°F
By-Pass Pressure Under Load ;

B 6 Foot of #4 Hose 1000 1bs., mie.
Restraining Force 2000 lbs. @ **0" inches of stroke
Operating Time .080 seconds, max.
Actuation Force 750 psi, min.
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Thruster, Cartridge Actuated, M13
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Thruster, Cartridgs Actuated, M13
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Propellant Actvated Devices

Thrusters
M15 THRUSTER

The M15 Thruster is a component part of an aircraft escape system whose purpose is
to position the crewman's feet ap i raise the leg guards of the ejection seat prior to ejection of
the crewman. The thruster is required to complete a 4.42 inch stioke, with the piston being re-
tracted into the cylinder, against an opposing force. The opposi , force is represented ty an
11 pound weight which must be propelled horizoncally against a restraining force of 2250 pounds
after an initial restraining force of 3750 pounds is overcome. Silicone oil is employed for internal
damping to keep the acceleration of the propelled weight within limits consistent with human
physiology. Thruster performance data usir g this test system is presented below.

The thruster is irregular in shape, approximately 16-7/8 inches from the end of the
extended piston to opposite mounting end of the body. An external reservoir is attached to the
body for the accumulation of oil as it is metered from the body. The piston is initially lo' ked
in the body with a “‘shear pin’’ which will u.lock upon the application of a compressive lnad
of 1150 pounds. The thruster also has a final lock which holds the piston in the retracted
positior. and is capable of withstanding a tensile load of 15,000 pounds without unlocking.

PRINCIPAL CHARACTERISTICS

Approximate Thrust 6700 psi

Completed Stroke 4.42 inches

Assembled Weight 5.0 Ibs.

Resistive Force (shear pin) 3750 lbs.

Resistive Force (air load) 2250 pounds

Firing Method Propellant Gas

Temperature Limits ~65°F to +165°F

Propelled Mass 11 Ibs.

Operating Time @ —~65°F 500 milliseconds, approximately
Actuation Force 750 psi, min.
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Propellunt Actuated Devices

Thrusters
M16 THRUSTER

The M16 Thruster is a component part of an aircraft escape system whose purpose is
to position the crewman's legs prior to implementing the escape procedure from the aircraft. The
thr.ster is required to complete a stroke of 3 inches, min, when fired against a resistive load
simulating a dorsal stabilizing fin. Oil in the thruster cylinder acts as a damping medium to keep
the stroke time within the design requirements.

The thruster is cylindrical in shape, approximately 9.9 inches long and 1.19 inches in
diameter. The piston is initially locked by a *‘shear pin’* and will unlock upon applica*'on of
a tensile load of 130 %10 pounds.

The oi! damper is to control the acceleration of the propelied weight to limits con-
sistent with human physiology limits and/or restrict the final ve .ocity so that the impact does
not damage the aircraft structure.

PRINCIPAL CHARACTERISTICS

Approximate Peak Thrust 200 ibs.

Completed Stroke 3.137 max.
Assembled Weight 1.6 ibs.

Firing Method Propellant Gas
Temperature Limits —~G65°F to +200°F
Operating Time .070 sec. to .130 sec.
Actuation Force 750 psi, min,
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Thruster, Cartridge Actuated, M16
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Propellant Actucted Devices

Thrusters

M17 THRUSTER

The M17 Thruster is a component part of an aircraft escape system whose purpose is to
position the seat in an aircraft prior to ejection of the crewman. The thruster is required to com-
plete a 13-1/4 inch stroke against an opposing force. The opposing force is represented by a
350 pound mass that must be propelled against a force that increases from 0 to 525 pounds.

The thruster uses oil for an internal damping medium to keep the acceleration ot the propelled
weight witiin limits consistent with human physiology.

The thruster is cylindrical in shape, approxmately 25.37 inches long and 1.82 inches

in diameter. The piston is initially locked in the chamber with shear discs and will unlock upon
application of a 700 pound tensile load.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Load @ +165°F 1600 lbs.
Completed Stroke 13-1/4 inches
Max Piston Velocity 12 ft/sec

Assembled Weight
Firing Method
Temperature Limits

13.0 lbs.
Propellant Gas
-65°F to +160°F

Propelled Mass, Horizontal 350 Ibs.
Restraining Force 525 lbs.
Actuation Force 750 psi, min.
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Propellant Actyated Deviceos

Throsters
M18 THRUSTER

The M18 Thruster is a component part of an aircraft escape system whose purpose is to
position the seat in un aircraft prior to ejection of the crewman. The thruster is requited to com-
plete a 9-1/2 inch stroke against an opposing force. The opposing force is represented by a 350
pound mass that must be propelled against a force that increases from 0 to 525 pounds. The
thruster uses oil for an internal damping medium to keep the acceleration of the propelled weight
within limits consistent with human physiology.

The thruster is cylindrical in shape, approximately 21.69 inches long and 1.32 inches

in diameter. The piston is initially locked in the chamber with shear discs and will unlock
upon application of a 700 pound tensile load.

PRINCIPAL CHARACTERISTICS

Average Thrust Under Load @ +165°F 1600 ibs.
Completed Stroke 9-1/2 inches
Max Piston Velocity 12 ft/sec
Assembled Weight 12 Ibs.

Firing Method Pronellant Gas
Temperature Limits ~65°F to +160°F
Propelled Mass 350 lbs.
Retaining Force 525 lbs.
Actuation Force 750 psi, min.
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Theusters

K19 THRUSTER

The M19 Thruster is a component part of an aircraft escape system whose purpose is
to unlock the canopy of an aircraft prior to implementing the escape procedures of aircraft per-
sonnel from the aircraft. The thruster is required to complete a stroke of 2.76 inches against an
opposing force and supply 1000 psi pressure, minimum, at the end of a 13 foot 6 inch length of
hose. The opposing forces distance is represented by two shear pins located with respect to
initial piston position. The diameter of each pin was selected so that the shear force at a
given ..stance is equal to the corresponding maximum opposing force in the above application.
Thruster performance data using this test system is presented below.

The .thruster is cylindrical in shape, approximately 8.3 inches long and 1.2 inches in

diameter. The piston is initially locked in the chamber with 2 “‘shear pins’’ and will unlock
upon the appiication of a tensile load of 96 pounds.

PRINCIPAL CHARACTERISTICS

Peak Thrust Under Load @ 70°F 1470 1bs.
Completed Stroke 2.86 inches max.
Assembled Weight 1.07 Ibs.
Propelled Mass 75 Ibs.

Firing Method

Temperature Limits

By-Fass Pressure Under Load @ 13 Feet
6 Inch Length of #4 Hose

Restraining Force

Operating Time
Actuation Force

Propellant Gas
~65°F to +200°F

1000 psi

25 lbs. 8 ““0"’ inch stroke,
500 Ibs. @ **2.4"’ inch stroke
.080 seconds, max.

750 psi, min.
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Thruster, Cartridge Actuated, M19
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Thruster, Cartridge Actuated, M19
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Thrusters

M20AY THRUSTER

The M20A! Thruster is a component part of an aircraft system whose purpose is to
jettison the canopy of »n aircraft prior to implementing the e¢scape procedure of aircraft per-
sonnel from the aiccraft. The thruster is required to complete a 5 inch stroke against a constaant
force. With the thruster conne<ted to a 50 pound weight, the piston shall move a constant load of
3000 pounds, horizontally, trroughout its entire 5 inch stroke.

The thruster is cylindrical in shape, approximately 12.6 inches long and 1.4 inches in

diameter. The piston is initially locke? by 4 keys in a locking groove and will withstand a
tensile load of 2000 pounds without separation or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Normal Load @ 70°F 5877 lbs.
Completed Stroke 5.0 inches
Average Stroke Time 046 sec.
Assembled Weight 3.6 lbs.
Propelled Mass, Horizontal 50 lbs.

Firing Method Propellant Gas
Temperature Limits -65°F to +200°F
Restraining Force 3000 1bs.

Force Required to Unlock Initial Lock 60 lbs.

Actuation Force 750 psi min
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Thruster, Cartridge Actuated, M20A1
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Thrusters

M25 THRUSTER

The M25 Thruster is a component part of an aircraft system whose purpose is to
jettison the canopy of an aircraft prior to implementing the escape procedure of aircraft per-
sonnel from the aircraft. The thruster is required to complete a 5 inch stroke against a constant
force. With the thruster connected to a 50 pound weight, the piston shall move a constant load of

3000 pounds, horizontally, throughout its entire 5 inch stroke.

The thruster is cylindrical in shape, approximately 12.6 inches long and 1.4 inches in
diamcter The piston is initially locked by 4 keys in a lock’'ng groove and will withstand a
tensile load of 2000 pounds without separation or mechanical failure.

PRINCIPAL CHARACTERISTICS

Average Peak Thrust Under Norma) Load @ 70°F
Completed Stroke

Average Stroke Time

Assembled Weight

Propelled Mass, Horizontal

Firing Method

Temperature Limits

Resiraining Force

Force Required to Unlock Initial Lock

Actuazion Force

5877 ibs.

5.0 inches

.046 sec.

3.6 lbs.

50 Ibs.
Propellant Gas
-65°F to +200°F
3000 1bs.

60 Ibs.

750 psi, min.
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Thruster, Cartridge Actuated, M25
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Thruster, Cartridge Actuated, M25
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Propellant Actuated Daviess

Catapults

INTRODUCTION
Description

The catapult is a two or three tube telescoping device, containing an explosive compo-
nent, designed for upward or downward ejection of crewmen and their seat from high-speed aircraft
to provide safe escape from disabled aircraft.

Operation

The catapult must impart to its I ad (ejection seat with occupant), a velocity which will
insure its clearing the aircraft and reach sufficient height to permit full deployment of a parachute,
at the same time keeping the acceleration within safe physiological limits.

Two additional types of catapults have been designed to indoctrin.te USAF trainees in
the catapult ejection procedures; namely, one type which is used on a fixed vertical training tower
and a mobile type which propells the seat and occupant along a guided vertical track.

3-1/3-2



Propeliant Actucted Dovices

Catapuits

CATAPULT, AIRCRAFT EJECTION SEAT, M1A]

The first catapult developed for USAF was the mechanically actuated M1A1 Catapult.
The catapult is a three tube telescoping ejection device, containing an explosive cartridge, de-
signed for upward ejection of crewmen and their seat from high speed aircraft to provide safe
escape from disabled aircraft.

The catapult is approximately 39 inches long and 2.3 inches in diameter. The catapult
is actuated by removal of the safety locking pin first 2nd manual operation of the sear through a
pulley system connected to a lever on the pilot’s seat. Rotation of the sear unlocks the catapule
tubes and releases the spring loaded firing pin which strikes and detounates the primer, therby
igniting the black powder and propellant in the M28A1 Cartridge. The catapult thrust which is
developed frem the expanding gases of the buming propellant, forces the inside and telescoping
tubes to move simultaneously until the shoulder on the telescoping tube comes in contact with
the trunnion, thus restricting its movement. The continuous moving block assembly and inside
tube are ejected with the seat. The outside and telescoping tubes remain with the aircraft.

PRINCIPAL CHARACTERISTICS

Stroke 66.0 inches
Weight (total assembly) 8.2 pounds
Propelled Weight 300.0 pounds
Temperature Limits —~65°F to +160°F
Max Acceleration (at 70°F) 20.0g
Velocity, min (at 70°F) 60.0 fps
Max. Rate of Change of Acceleration

(at 70°F) 170.0 g/sec
Firing method Mechanical Actuation
Stroke Time (at 70°F) 0.220 sec
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Catapult, Aircraft Ejection Sea?, M1A1
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Catapult, Aircraft Ejection Seat, MI1A1
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Catapult, Aircraft Ejection Seat, M1AY
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Propellant Actuated Devices

Catapults

CATAPULT, AIRCRAFT EJECTICN SEAT, TRAINING, M2

The Catapult, Airciaft Ejection Seat, Training, M2 with the Cartridge M30Al was designed
to be used on a fixed vertical training tower for indoctrinating United States Air Force trainees in
the catapult ejection procedure. In this application, the catapult ejects the seat and occupant along
a guided track to about a height of 40 feet with moderate acceleration.

The training catapult is 2 three-tube, mechasically actuated unit which is constructed of
steel. This catapult is approximately 39 inches long and 2.2 inches in diameter. After removal of
the safety locking pin, the catapult is actuated by manual rotation of the sear through a pulley sys-
tem connected to the actuating lever on the indoctrinee’s seat. Rotation of the sear releases the
spring-loaded firing pin which strikes and detonates the primer, thereby igniting the black powder
and propellant in the M30A1 Cartridge. The Catapult thrust which is developed from the expanding
gases of the buriing propellant, forces the inside and telescoping tubes to move simultaneously
until the shoulder on the telescoping tube comes in contact with the trunaion, thus restricting its
movement. The continuous meving block assembly and inside tube are ejected with the seat. The
outside and telescoping tubes remain with the simulated cockpit.

The catapult is designed for repeated use on a fixed tower installation, with a new car-
tridge inserted for each firing.

PRINCIPAL CHARACTERISTICS

Stroke 60.0 inches

Weight (total assembly) 13.0 pounds
Propelled Weight 300.0 pounds
Temperature Limits -65°F to +160°F
Max Acceleration (at 70°F) 12.0 g

Velocity, min (at 70°F) 38 fps

Max Rate of Change of Accel (at 70°F) 150 g/sec

Firing Methed Mechanical Actuation
Stroke Time (at 70°F) 0.210 seconds
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Catapult, Aircraft Ejecticn Ssat, Training, M2

@
®
®
0]
CROSS-SECTION DRAVING
Component Component
A  Pin, Firing G Tube, Outside
B  Sear H Tube, Telescoping
C  Spring, Firing Pin I Tube, Inside
D Pin, Safety, Assembly ] Cap
E Block K. Cartsidge, Aircraft Ejection Seat
F Trunnion Catapult, M30A1 —(Installed at
Training Base)
1
!G} ~ 187 +.005
— DiA
1 t
! _
2.875-010 - o
DIA .
| 2 , i} i
2 § % 1ez-o-
[
-— 30,647 MAX
30.547 MIN
2 4,925 MAX
"" ~— 3% r"‘_&?/uum
~2.21 -0l DA : 2ot MAX
T 2} I-'.ZOBM":..L _2-
. - . i ]
| /
L 2.32-01 DIA 425 002 Lazso-.oon
500 +.002

ENVELOPE DRAVWING




Propsllant Actuated Devices

Catapult, Aircraft Ejection Seat, Training, M2
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Catapult, Aircraft Ejection Seat, Training, M2
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Cotupults

CATAPULT, AIRCRAFT EJECTION SEAT, M3A1

The M3A1 Catapult is a gas actuated three-tube telescoping device containing an explo-
sive cartridge, designed to propel upward, an ejection seat together with a crewman from high-
speed aigcraft co provide safe escape from disabled aircraft.

The catapult is approximately 51 inches long and 3.0 inches in diameter. The catapult
has an initiator attached by a length of flexible hose. When the initiator is functioned, the gas
developed flows through the flexible hose, exerting force against the catapuit firing pin. The
firing pin is propelled forward and strikes and detonates the primer, thereby igniting the black
powder and propellant in the M36 Cartridge. The catapult is unlocked by cam action as the firing
pin moves toward the primer, unlocking the block assembly and inside tube. The catapult thrust
which is developed from the expanding gases of the burning propellant forces the inside and
telescoping tubes to move simultaneously until the shoulder on the telescoping tube comes in
contact with the trunnion, thus restricting its movement. The continuous moving block assembly
and inside tube are ejected with the seat. The outside and telescoping tubes remain with the
aircraft. -

PRINCIPAL CHARACTERISTICS

Stroke 88.0 inches
Weight (total assembly) 24.9 pounds
Propelled Weight 350.0 pounds
Temperature Limits -65°F to +160°F
Max Accel. (at 70°F) 20.0¢g -
Velocity, min. (at 70°F) 77.0 fps
Max Rate of Change of Accel

(at 70°F) 180.0 g/sec
Firing Method Gas Actuation
Stroke Time (at 70°F) 0.240 sec

amn



Propellant Actvated Devices

Catapult, Aircraft Ejection Seat, M3A1
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Propsilant Actuated Devices

Catapult, Aircraft Ejection Seat, M3A1
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Propellant Actuated Duvices

Catapult, Aircraft Eiection Seat, M3A1
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Propellant Actuated Devices

Catapults

CATAPULT, AIRURAFT EJECTION SEAT, M4Al

The M4A1 Catapult is a gas actuated three-tube tclescoping device, containing ar explo-
sive caxtridge, designed to propel downward, an ejection seat together with a crewman from high-

speed aircraft to provide safe escape from disabled aircraft.

The catapult is approximately 31 inches long and 2.6 inches in diameter. The catapult
has au initiacor attached by a length of flexible hose. When the initiator is functioned, the gas

developed flows through the flexible hose, exerting force against the catapult firing pin. The
firing pin is propelled forward and strikes and detonates the primer, thereby igniting the black

powder and propellant in the M37 Cartridge. The catapult is

pin moves toward the p.imer, unlocking the block assembly and inside tube. The catapult thrust

which is developed from the expanding gases of the burning
telescoping tubes to move simultaniously until the shoulder

contact with the ring tube stop, thus restricting its movement. The continuous moving block

unlocked by cam action as the firing

propellant, forces the inside and
on the telescoping tube comes in

assembly and inside tube are ejected with the seat. The outside and telescoping tubes remain

with the aircraft.

PRINCIPAL CHARACTERISTICS ‘

Stroke

Weight (total assembly)

Propelled Weight

Temperature Limits

Max Accel (at 70°F)

Velocity, min. (at 70°F)

Max rate of change of Accel
(at 70°F)

Firing Method

Stroke Time (at 70°F)

45.0 inches

6.7 pounds

325.0 pounds
~65°F to +160°F
125 g

38.0 fps

100.0 g/sec
Gas Actuation
0.240 sec

-
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Propeilant Actuctod Devices

Catapult, Aircraft Ejection Seof, M4A]
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Catapult, Aircraft Ejection Seat, M4A1
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Propellant Actuated Devices

Catapult, Aircraft Ejection Seat, M4A]
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Propellant Actuated Davices

Catapult

CATAPULT, AIRCRAFT EJECTION SEAT, M5A1

The M5A1 Catapult is a gas actuated three-tube telescoping device containing an explo-
sive cartridge, designed tc propel upward an ejection seat together with a crewman from high-
speed aircraft to provide safe escape from disabled aircraft.

The catapult is approximately 39 inches long and 2.3 inches in diameter. The catapult
has an initiator attached by a length of flexible hose. When the initiator is functioned, the gas
developed flows through the flexible hose, exerting force against the cacapuit firing pin. The
firing pin is propelled forward and strikes and detonates the primer, thereby igniting the black
powder and propellant in the M28A1 Cartridge. The catapult is unlocked by cam action as the
firing pin moves toward the primer, unlocking the block assembly and inside tube. The catapuit
thrust which is developed from the expanding gases of the burning propellant forces the inside
and telescoping tubes to move simultaniously until the shoulder on the telescoping tube comes
in contact with the truanion, thus restricting its movement. The continuous moving block assem-
bly and inside tube are ejected with the seat. The cutside and telescoping tubes remain with
the aircraft.

PRINCIPAL CHARACTERI3TICS

Stroke 66.0 inches
Veight (total assy) 8.2 pounds
Propelled Weight 300.0 pounds
Temperature limits --65°F to +160°F
Max Accel (at 70°F) 200 g
Velocity, min (at 70°F) 60.0 fps
Max rate of change of accel

(at 70°F) 170.0 g/sec
Firing Method Gas Actuation
Stroke Time (at 70°F) 0.220 sec
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Propallant Actuated Devices

Catapult, Aireraft Ejection Seat, M5AI

CROSS-SECTION DRAWIMNG
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Propallant Actucted Davices

Catapult, Alrcraft Ejection Seat, MSA
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Propellant Actuated Devices

Catapult, Aircraft Ejection Seat, M5A1
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Propellant Actuated Devices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, TRAINING, M6A1

The M6A1 Catapult with the Cartridge, Aircrait Ejection Seat Catapult, Training, M57
was designed to be used in the MH-15 Ejection Seat, Indoctrination Trainer (Mobile Type) for
indoctrinating U. S. Air Force trainees in the catapult ejection procedures. In this application,
the catapult ejects the seat and occupant along a guided track to about a height of 12 feet with
moderate acceleration.

The training catapult is a two-tube, mechanically actuated, short stroke unit which
is constructed of steel. The catapult is approximately 50.0 inches long. After actuation of the
safety plate, the catapult is actuated by mechanical operation by the indoctrinee by means of a
grip on the arm rest which is connected to the firing arm by a cable. Squeezing the grip rotates
the firing arm and releases the spring loaded firing pin which strikes and detonates the primer,
thereby igniting the black powder and propellant in the M57 Cartridge. The catapult thrust
which is developed from the expanding gases of the buming propellant propels the seat and
occupant up the cower. The inside tube and firing head assembly, which are attached to the
seat, separate from the outside tube and are carried with the seat op ascent. The outside tube
and its permanently attached parts remain in the cockpit of the trainer.

There are two safety systems connected to the catapult. The fitst system consisting
of a plate prevents firing of the catapult inadvertently by the trainee, while the second prevents
seat movement in the event of cartridge failure or other malfunctions. The latter safety system
is accomplished by rotating tiie catapult outside tube through a cable locking system located on
the trainer. This rotation causes the lugs of the bell cap located on top of the outside tube to
engage corresponding protrusions inside the trunnion and securely locks both inner and outer
tubes together.

A ballistic safety value assembly, incorporating a pre-bulged rupture disc, is attached
to the lower end of the catapult outside tube and its purpose is to bleed off excessive gas
pressure which might result in an excessive height of travel on the trainer.

PRINCIPAL. CHARACTERISTICS

Stroke 21.0 inches
Weight (total Assembly) 31.5 pounds
Propelled weight 300.0 pounds
Temperature Limits 40°F to 125°F

Max accel (at 70°F) 85¢g

Firing Method Mechanical Actuation

Stroke Time (at 70°F)

0.163 sec
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Psopellant Actuated Devices

Catapult, Aircraft Ejection Seat, Troining, MSA1
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CROSS-SECTION DRAWING

Componeant Component

A Valve, Safety Assembly K Spring, Firing Pin
(shown out of position) L Ring, Sear

B Plate M Body, Breech

C Ring, Snzp N  Trunnion and Breech

D Cap, Breecn Ring Assembly

E Firing Arm Assembly O Cap, Bell

F Ring, Snap, Retaining, P Tube, Inside
Internal, Inverted Lug Q Tube, Outside

G Mount Assembly R Pin, Firing and Stop

H Handle Assembly

I Slide $ Cartridge, Aircraft Ejgction

J  Spring, Sear, king Seat, Catapult, M57

(Installed at
Training Base)
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Propellant Actuated Devices

Catapult, Aircraft Ejection Seat, Training, M6A1
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Propellant Actuated Devices

Cetapult, Aircraft Ejection Seat, Training, M6A1
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Propeilunt Actuoted Devices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, M8

The M8 Catapult is a rocket-assisted two tube telescoping device developed for use in
the F105 Aircraft to provide “off-the-deck’” as we!l as high speed ejection capability from dis-
ab:led aircraft. The catapult is a two stage device; the initial booster phase and final rocket
motor phase.

The catapult is approximately 46.3 inches long and 2.89 inches in diameter. The cata-
pult has an initiator attached by a length of flexible hose. When the initiator is functioned, the
gas developed flows through the hose, exerting force against the catapult firing pin. The firing
pin is propelled forward and strikes and detonates the primer contained in the primary igniter.
This action initiates the firing of the booster phase. The primer ignites the pyrotechnic compo-
sition contained in the igniter which flashes down the booster tube igniting the strip propellant
bonded to the strip holder. The booster gas piessure moves the can, thereby pemmitting the tangs
of the nozzle retainer to be cammed inward, unlocking the unit. Continued booster gas production
propels the rocket motor and the seat vertically. At a point prior to motor tube separation, the
cable, which is attached to the can, engages rhe cable guide on the strip holder assembly and
forces the piston slider valve downward uncovering the gas by-pass ports on the cylinder booster
tube assembly. This allows the hot booster gases to dump into the motor chamber which ignites
the auxiliary igniter and the rocket propellant grain. The burning propellant grain produces gas
at a high rate, pressurizing the motor chamber. This pressure forces out the nozzle cups allow-
ing the gas to exhaust through the nozzle ports, thus providing thrust which propels the seat and
occupant upward and forward. The nozzle is canied 37°30] so as to direct the rocket thrust through
the center of gravity of the seat-man combination.

PRINCIPAL CHARACTERISTICS

Weight (total assembly) 27.0 lbs.
Propelled Weight 350.0 Iks.
Temperature Limits ~65°to +1G0°F

Catapult (Booster Section)

Stroke 40 inches
Max Acceleration (at 70°F) 20.0 g
Velocity (at 70°F) 40.0 fps
Max Rate of Change of

Acceleration (at 70°F) 300.0 g/sec
Stroke Time (at 70°F) 0.175 sec
Firing Method Gas Actuation
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Propellant Actuated Devices

Catapults

PRINCIPAL CHARACTERISTICS (M8 Cont'd)

Rocket (Sustainer Section)

Action Time, max (at 70°F)
Impulse (resultant at 70°F)
Pressure, max

Ignition Delay, max (at 70°F)
Nozzle Angle

0.400 sec.
1200 Ib-sec.
4600 psi.
0.012 sec.
37°30°
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Cotapult, Aircraft Ejection Seat, MB
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CROSS-SECTION DRAVING

Component Compcaent
A Biz2ech, Launcher P Plug, Shipping
B Can, Bottom Q Sleeve, Firing Pin
C Holder, Cable Lower R Ring, Retaining
D 'O’ Ring S Vire, Lock
E Screw, Set T Igniter, Primary Assembly
F Plate, Orifice U Igniter, Auxiliary Assembly
G Tube, Launcher And V Pin, Valve Shear (4)
Peilet Assembly W Screw (2)
H Tube, Motor X Washer (2)
I Trunnion Y Cylinder, Slider Valve And
] Piston, Slider Valve Tube Booster Assembly
K Spring, Grain Z Collar, Grain
L Cap, Igniter AA Holder, Strip, Loaded Assembly
M Head, Motor Tube BB Propellant, Grain Inhibited
N Pin, Firing CC Nozzle Assembly
O Pin, Shear DD Spring, Can
EE Screw, Set (4)
- - Ly | 1 ] I |
. No'roaa ;fzbas. .Dolis 3ite DA-r23th 2@ =
100Dl ~500
P == { +002Z DIA _L
AN g - g - 5 _
) - 5 2 bt N \zs-0r h
g, c T 119 :
< e, Bta ! e 1.E2 ~0l —
g 5 - ~ \-1l-eouur-an
A I o 5.00-01 DI
i == @S ~.Q0% DIA —
Lo — 43,594 (REF)
4%.951 ~
45,7157
ENVELCPE DRAVING

3-29/3.30

M 4 ;e e b




Propellant Actuated Devicos

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, M9

The M9 Catapuit is a rocket-assisted two tube teleccoping device developed for use
in the T-38 Aircraft to provide “‘off-the-deck’ as well as high speed ejection capability from
disabled aircraft. The catapult is a two-stage device; the initial boost :¢ phase and final rocket
motor phase.

The catapult is approximately 41.9 inches long and 2.89 inches in diameter. The cata-
pult has an initiator a_tached by a length of flexible hose. When the initiator is functioned, the
gas developed flows through the hose, eterting force against the catapult firing pin. The firing
pin is propelled forward and strikes and detonates the primer contained in the primary igniter.
This action initiates the firing of the bcoster phase. The primer ignites the pyrotechnic compo-
sition contained in the igniter which flashes down the booster tube igniting the strip propellant
bonded to the strip holder. The booster gas pressu:e moves the can, thereby permitting the tangs
of the nozzle retainer to be cammed inward, unlocking the unit. Continued booster gas production
propels the rocket motor and the seat vertically. At a point prior to motor tube separation, the
cable, which is attached to the can, engages the cable guide on the strip hclder assembly and
frzces the piston slider valve downward uncovering the gas by-pass ports on the cylinder booster
tube assembly. This allows the hot booster gases to dump into the motor chamber which ignites
the auxiliary igniter and the rocket propellant grain. The burning propellant grain produces gas
at a high rate, pressurizing the motor chamber. This pressure forces out the nozzle cups allow-
ing the gas to exhaust through the nozzle ports, thus providing thrust which propels the seat
an1 occupant upward and forward. The nozzle is canted 47° 30!, so as to direct the rocket thrust
throngh the center of gravity of the seat-man combination.

PRINCIPAL. CHARACTERISTICS

Weight (total Assembly) 24.0 lbs.
Propelled Weight 350 Ibs.
Temperature Limits ~65°F to +160°F

Catapult (Booster Section)

Stroke ) 35-3/4 inches
Max Accel, (at 70°F) 20.0 g
Velocity (at 70°F) 40.0 fps

Max. Rate of Change of
Accel. (at 70°F)

Stroke Time (at 70°F) 0.160 sec

Firing Method Gas Actuation

300 g/sec

23



Propellant Actuated Davices

Catapults

PRINCIPAL CHARACTERISTICS (M9 Cont’d)

Rocket {Sustainer Section)

Action Time, max (at 70°F) 0.350 sec
Impulse (resultant at 70°F) 1100 Ib-sec
Pressure, max 4600 psi
Ignition Delay, max (at 70°F) 0.012 sec
Nozzle Angle 47°30°

3.32
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Propellant Actuated Devices

Catopult, Aircraft Ejection Seat, MY
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CROSS-SECTION DRAWING
Component Component
A Breech, Launcher P Plug, Shipping
B Can, Bottom Q Sleeve, Firing Pin
C holder, Cable Lower R Ring, Reteining
D O Ring S Vire, Lock
E Screw, Set T Igniter, Primary Assembly
F Plate, Orfice U Igniter, Auxiliary Assembly
G Tube, Launcher And V Pin, Valve Shear (4)
Pellet Assembly W Screw (2)
H Tube, Motor X Washer (2)
I Trunnion And Pellet Assembly Y Cylinder, Slider Valve And
] Piston, Slider Valve Tube Booster Assembly
K Spring, Grain Z Holder, Strip, Loaded Assembly
L Cap, Igniter AA  Collar, Grain
M Head, Motor Tube BB Propellaat, Grain Inhibited
N Pin, Firing CC Nozzle Assembly
O Pin, Shear DR Spring, Can
EE Screw, Set (4)
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Prepellant Actuated Davices

Catapult, Alecraft Ejection Seat, M9
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Propellant Actuated Davices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, A10

The M10 Catapult is a rocket-assisted two tube telescoping device developed for use
in the F104 Aircraft to provide “‘off-the-deck’’ as well as high speed ejection capability from
disabled aircraft. The catapult is a two stage device; the initial beoster phase and final rocket
motor phase.

The catapult is approximately 44.1 inches long and 2.89 inches in diameter. The cata-
pult has an initiator attached by a length of flexible hose. When the initiator is functioned, the
gas developed flows through the hose, exerting force against the catapult firing pin. The firing
pin is propelled forward and strikes and detonates the primer contained in the primary igniter.
This action initiates thc firing of the booster phase. The primer ignites the pyrotechnic compo-
sition contained in the igniter which flashes down the booster tube igniting the strip propellant
bonded to the strip holder. The booster gas pressure moves the can, thereby pe.mitting the tangs ;
of the nozzle retainer to be cammed inward, unlocking the unit. Continued booster gas production
propels the rocket motor and the seat vertically. At a point prior to motor tube separation the
cable, which is attached to the can, engages the cable guide on the strip holder assembly and
forces the piston slider valve downward uncovering the gas by-pass ports on the cylinder booster
tube assembly. This allows the hot booster gases to dump into the moter chamber which ignite
the quxiliary igniter and the rocket propellant grain. The burning propellant grain produces gas
at a high rate, pressurizing the motor chamber. This pressure forces cut the nozzle cups allow-
ing the gas to exhaust through the nozzle ports, thus providing thrust which propels the seat and -
occupant upwand and forward. The nozzle is canted 36°20°, so as to direct the rocket thrust j
through the center of gravity of the seat-man combination.

e e 3 e

PRINCIPAL. CHARACTERISTICS ‘

Weight (Total Assy) 26.0 pounds
Propelled Weight 400.0 pounds
Temperature Limits ~65°F to +160°F

Catapult (Booster Section)

Stroke 34.0 inches
Max. Acceleration (at 70°F) 20.0 g
Velocity (at 70°F) 40.0 fps
Max. Rate of Change of

Acceleration (at gO"F ) 350.0 g/sec
Stroke time (ut 70°F) 0.155 sec
Firing Method Gas Actuation

3.35



Propellant Actuated Devices

Catapults

PRINCIPAL CHARACTERISTICS (K10 Cont'd)

Rocket (Sustainer Section)

Action Time, max. (at 70°F) 0.460 sec
Impulse (resultant, at 70°F) 1100 Ib-sec
Pressure, max. 4600 psi
Ignition Delay, max.(at 70°F) 0.012 sec
Nozzle Angle 36°20°
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Propsllant Actucted Devices

Catapuls, Aircraft Ejection Scat, M10
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Propellent Actuated Devices

Catapult, Aircraft Ejection Seat, M10
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Propellant Actuated Devices

Catapults

CATAPULT, AIRCRAFT EJECTION SEAT, XM38

The XM38 catapult is a rocket-assisted two-tube telescoping device developed as a re-
placement for the M9 catapult currently installed in the F5/T38 aircraft. The catapult is a two-
stage device; the initial booster phase and final rocket motor phase.

The catapult is approximately 42.6 inches long and 3.125 inches in diameter, The
catapult is ignited by an initiator attached by a length of flexible hore. When the initiator is
functioned, the gas developed flows through the hose, exerting force against the catapult firing
pin. The firing pin is propelled forward and strikes and de onates the primer contsined in the
booster cartridge. This action initiates the firing of the booster phase, The primer ignites the
propellant charge contained in the cartridge. The booster tube gas pressure moves a piston,
thereby permitting locking keys to be cammed inward, unlocking the unit. Continued booster gas
production propels the rocket motor and the seat vertically. At the point of booster tube separa-
tion, the hot booster gases are intreduced into the motor chamber and ignite the rocket propellant
grain. The buming propellant grain produces gas at a high rate, pressurizing the motor chamber.
The resulting pressure acts on a piston which rotates the nozzle to a preset position, thus pro-
viding thrust which prepels the seat and occupant upward and forward. The nozzle angle which
is controlled by seat position is adjustable from 39 degrees to 52 degrces so as to direct the
rocket thrust through the center of gravity of the seat-man combination.

PRINCIPAL. CHARACTERISTICS

Weight (total assembly) 33.0 pounds

Propelled Weight
Temperature I.imits

Catapult (Booster Section

Stroke
Max Acceleration (at 70° F)
Velocity (at 70° F)

Max Rate of Change of
Acceleration (at 70° F)

Stroke Time (at 70° F)
Firing Method

Roacket (Sustain Section)

Action Time, max (at 70° F)
Impulse (resuitant ac 70° F)
Pressure, average

Ignition Delay, max (at 70° F)
Nozzle Angle Adjustment Range

383 pounds (50 percentile man)
—65°F to + 165°F

34 inches
18g
47 fps

300 g/sec
.170 sec
Gas Actuation

410 sec
125G lb-sec
3200 psi
025 sec
39°to 52°

3-39



Propellant Actuated Devices

Catapult, Aircraft Ejection Seat, XM38
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Progsllrnt Actuated Nevices
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Propaliant Actuated Devices

Initiators

iINTRODUCTION

Description:

An initiator is an actuating energy source for the operation of the firing mechanisms of
other propellant actuated device components of aircrew escape systems. It is a cylindrical
device consisting of a chamber with a pressure outlet port, a firing mechanism and a cartridge.

Initiator devices are classified in accordance with the foliowing characteristics:
(1) Method of Actuation — mechanical or gas pressure; (2) Function Tim¢ ~ nondelay or delay;
and (3) Performance —~ low or high pressure energy.

Operation:

Actuation of the mechanical initiaior is accomplished by an axial load application to
the initiator pin. The firing pin, whick is locked to the initiator pin with stecl balls, compresses
the spring enclosed in the firing pin housing and initiator cap, upon initiator pin withdrawal.
When the firing pin enters the relieved section of the spring enclosure, the balls move outward,
disengaging the initiator pin which is withdrawa from the device. The released firing pin is
then propelled against the cartridge percussion primer by the exerted force cf the compressed
spring.

Actuation of the gas-fired initiator is accomplished when gas pressure, supplied by
another propellant actuated device is introduced into the initiator inlet port, exerting a force
against the firing pin which is retained in position by a shear pin. The resultant force appli-
cation, causing shearing of the pin, propels the firing pin against the cartridge percussion primer.

4.1/4.2
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, M3A1C

The M3A1C Initiator consists ot a cons:tant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechantcally operated ‘iring mechanism and an M73

Cartridge. A length ~f tube or hose connects the iritiator to another remotely installed propellant
actuated device.

Upon cartridge function, the gas produced by the burning of the propellant and black
powder charge flows through the tube to the gas pressure actuated firing mechanism of the other
propellant actuated device, exerting a force which propels the firing pin against the cartridge
containad in that device. The length of the connecting tube and/or hose, or the distance that
the initiator can be mounted from the other device, is limited by the firing pin energy required
for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs. min.
Temperature Limits ~65°F to +160°F
Assembled Weight 0.9 Ib.

Mounting Integral Lugs

TYPICAL PERFORMANCE

H Gage Chamber Vol. =.062 in3
Flexible Hose MS 28741.4
~ 8 70°F
)
S
=
% 6
&7
)
v 4
5 A
? N
L2
A o
-—
0 4 8 R I8 20

Tube length (ft)

4.3
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Propellant Actuated Devices

Initiator, Cartridge Actuated, M3A1C
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Propellant Actuated Devices

Inisiators

INITIATOR, CARTRIDGE ACTUATED, M3A2

The M3A2 Initiator consists of a constant volume chamber wi.h a pressure outlet port
incorporating a «tandard pressure fitting, a mechanically operated firing mechanism and an M73
Cartridge. A length of tube or hose connects the initiator to another remotely instzlled propellant
actuated device.

Upon cartridse functiou. the gas produced by the burning of the propellant and black
powder charge flows * -ough the tube to the gas pressure actuated firing mechanism of the other
propellant actuated d.v.ce, exerting a force which propels the firing pin against the cartridge
contained in that device. The length of the connecting tube and/or hose, or the distance that
the initiator can be mounted from the other device, is limited by the firing pin energy required
for reliable operation of the device.

PRINCIFAL CHARACTERISTICS

Actuation Method Mechanica!l
Actuation Force 40 1bs. min.
Temperature Limits -65°F to +160°F
Assembled Weight 0.9 Ib.

Mounting Integral Lugs

TYPICAL PERFCRMANCE

| Gage Chamber Vol, =.062 in3

h Flexible Hose MS 28741-4
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Propeliant Actuated Devices
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Propellent Actuated Devices

Initiators

INITIATOR CARTRIDGE ACTUATED, DELAY, M4A1

The M4A1 Initiator consists of a constant volume chamber with a pressure cutlet ort
incorporating a standard pressure fitting, a mechanically operaced firing mechanism and an M46
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M5 Delay Element contained in the cartridge burns for Z
seconds, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the rabe to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which pro-
pels th= firing pin against the cartridge contained in that device. The length of the connecting
tube and/or hose. or the distance that the initiator can be mounted from the other device, is
limited by the firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuaticn Method Mechanical
Actuation Force 40 lbs. min.
Temperature Limits ~65°F to +160°F
Assembled Weight 1.0 1b.
Delay Time 2.0 seconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
Gage Chamber Vol. =.062 in3
5 Flexible Hose M$2874.4
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Propeliant Actuated Davices

Initictors

INITIATOR, CARTRIDGE ACTUATED, M5A2

The M5A2 Initiator consists of a constant volume chamber with a pressur= outlet port
inccrporating a standard pressure fitting, a gas pressure actuated firing mechansim and an M73
Cartridge. A length of tube or hose connects the initiator to another remotely installed propellant
actuated device.

Upon cartridge function, the gas produced by the burning of the propellant and black
powder charge flows through the tube to the gas pressure actuated firing mechanism of the other
propellant actuated device, exeiting a force which propels the firing pin against the cartridge
contained in that device. The length of connecting tube and/o: hose, or the distance that the
initiator can be mounted from the other device, is limited by the firing pin energy required for
reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Limits -65°F to +160°F
Assembled Weight 0.9-1b.
TYPICAL PERFORMANCE
| Gage Chamber Yol. =.062 in3
Flexible Hose MS 28741.4
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Propeilant Actuated Devices

Initictor, Cartridge Acruated, M5A2
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Propeliant Actuated Devices

Intéiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M6A1

The MGA1 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a stardard pressure fitting, a gas pressure actuated firing mechaaism and
an M46 Deiay Cartridge. A length of tube or hose connects the initiator to another remotely
installed propellant actuated device.

Upon cartridge function, an M5 Delay Element contained in the cartridge bur:s for two
seconds, after which the propellant and %!ack powder are ignited. The gas produced by the
burning of thz propellant and black powder charge flows through ite tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which propels !
the firing pin against the cartridge contained in that device. The length of the connecting tube {
and/or hose, or the distance that the initiator can be mourted from the other device, is limited
by the firing pin energy required for teliable operation of the device.

PRINCIPAL. CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Limits ~65°F to +1€0°F
Assembled Weight 0.9 1b.

TYPICAL PERFORMANCE

Pressure (PSI x 1600)

Goge Chamber Vel. =.062 in3
| Flexible Hose M$28741.4
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Propeliant Actuated Devices

Initiators

INITIATOR, CARTAIDGE ACTUATED, M8

The M8 Initiator is a cylindrical constant volume device consisting of a mechanically
operated firing mechanism, a chamber and end cap with a pressure outlet port incorporating a
standard pressure fitting and an M68 Cartridge. A length of tube or hose connects the initiater to
another remotely installed propellant actuated device.

Upon cartridge function, the gas produced by burring of the propellant and black powder
charge flows through the tube to the gas pressure actuated firing mechanism of the other propel-
lant actuated device, e¢xerting a force which propels the firing pin against the cartridge contained
in that device. The length of connecting tube and/or hose, or the distance that the initiator can be
mounted from the other device, is (imited by the firing pin energy required frr reliable operation of
the device. The M8 Initiator is capable of delivering to an .062 in3 terminal chamber volume at the
end of a 30 foot length of MS28741-4 hose, pressure within the limits of 1000 psi minimum and
3000 psi maximum,

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs min
Temperature Limits ~G65°F to +160°F
Assembled Weight 3.2 Ibs.

4-13
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Propellant Actuated Devices

Initiotors

INITIATOR, CARTRIDGE ACTUATED, M9

The M9 Initiator is a cylindrical constant volume device consisting of a gas pressure
actuated firing mechanism, a chamber and end cap with a pressure outlet port incorporating a
standard pressure fitting and an M09 Cartridge. A length of tube or huse connects the initiator
to another remotely installed propellant actuated device.

Upon cartridge function, the gas produced by burning of the propellant and black powder
charge flows through the tube to the gas pressure actuated firing mechanism of the other propel-
lant actuated device, exerting a force which propels the firing pin against the cartridge contained
in that device. The length of connecting tube and/or hose, or the distance that the initiator can be
mounted from the other device, is limited by the firing pin energy required for reliable operation of
the device. The M9 Initiator is capable of delivering to an .062 in3 terminal chamber volume at the
end of a 30 foot length of MS28741-4 hose, pressure within the limits of 1000 psi minimum and
3000 psi maximum.

PRINC!PAL CHARACZTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min
Temperature Limits —~65°F to +160°F
Assembled Weight 3.2 lbs.
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Propellant Actuated Devices
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Propellant Actuated Devices

initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, 10

The M10 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and an
M70 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Upon cartridge function, an M3 Delay Element con.ained in the cartridge burns for two
seconds, after which the propellant and black powder are ignited. The gas produced by the bu:n-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
ar the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuacion Method Gas Pressure
Actuation Force 750 psi min
Temperature Limits ~65°F to +160°F
Asscembled Weight 0.9 Ib.
Delay Time 2.0 seconds
TYPICAL PERFORMANCE
i Gage Chamber Vol., = .062 in3
{ Flexible Hose MS 28741.4
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, M10
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Propellant Actvated Devices

Initiators

INITIATOR CARTRIDGE ACTUATED, DELAY, M12A1

The M12A1 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an M71
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installea
propellant actuated device.

Upon cartridge function, an M8 Delay Element contained in the cartridge burns for 1
second, after which the propellant and black powder are ignited. The gas produced by the
buraing of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exeiting a force which propels
the firing pin against the cartridge contained in that device. The length of the connecting tube
and/or hose, or the distance that the initiator can be mounted from the other device, is limited
by the firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanizal
Actuation Force 40 lbs. min.
Temperature Limits ~05°F to +160°F
Assembled Weight 1.0 Ib.
Delay Time 1.0 second
Mounting Integral Lugs
TYPICAL PERFORMANCE
Gage Chamber Vol. = 062 in3
5 RIT Flexible Hose MS28741.4
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Propeliant Actuated Devices

Initiator, Cartridge Actuated, Dzlav, M12A1
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Propellant Actyated Devices

Initiators

INITIATORS, CARTRIDGE ACTUATED, DELAY, M4

The M14 Delay Initiator, a miniature version of the M45A1 belay Initiator, consists of
a constant volume chamber with a pressure outlet port incorporating a standard pressure fiwing, a
mechanically operated firing mechanism and an M84 Delay Cartridge. A length of tube or ho: ¢
connects the ipitiato: > another re.aotely installed propellant actuated device.

Upon cartridge function, an M25 Delay Element contained in the cartridge, bums for
3 seconds, after which the propellant and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas piessure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs min
Temperature Limits ~65°F to +160°F
Assembled Weight 0.39 Ib.
Delay Time 3.0 seconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
Gage Chamber Vol. =.062 in3
5 RITI] Flexible Hose M$28741.4
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Propeliant A ctuated Devices

Initiator, Cariridge Actuoted, Dulay, M14
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Propellant Actuated Devices

Initiatars

INITIATOR, CARTRIDGE ACTUATED, DELAY, K15

The M15 Delay Initiator, a miniature version of the M44 Delzy Initiator, consists of a
constaut volume chamber with a pressure outlet incorporating a standard pressvre fitting, a gas
pressure actuated firing mechanism and an M84 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an M25 Delay Element contained in the cartridge burns for 3
seconds, after which the propellant and black powder are igaited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device is limited by thc firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Metho< Gas Pressure
Acruation Foice 750 y3i min
Temperature Limits - A5°F to +16U°F
Assembled Weight 0.39 Ib.
Delay Time 3.0 seconds
Mounting Integral Lugs
TYPICAL PERFORMAMCE
Gage Chamber Vol. = .062 in3
5 N Fiexible Hose MS28741.4
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, M15
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Propellant Actuated Devices

initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M16

The M16 Delay Initiator, a miniature version of the M43 Delay Initiator, consists of a
constant volume chamber with a pressure outlet port incorporating a standard pressure fitting, a
mechanically operated firing mechanism and an M85 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an M25 Delay Element contained in the cartridge, bums for
3 seconds, after which the propellant and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which piopels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin en-
ergy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs min
Temperature Limits —65°F to +160°F
Assembled Weight 0.39 Ib.
Delay Time 3.0 seconds )
Mounting Integral Lugs
TYPICAL PERFORMANCE
| Gage Chamber Vol. =.062 in3
Flexible Hose MS 28741.4

~8 70°F

)

(=]

A

» 6 .

7]

&

v @ a

3

§oEHEHTR

o
ENNes
£11!
o 4 8 2 I8 20

Tube length (ft)

4-25




Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, M16
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Propellant Actuated Devices

Initiators
INITIATOK, CARTRIDGE ACTUATED, DELAY, XM17

The XM17 Delay Initiator, a miniature version of the M43 Delay Initiator, consists of a
constant volume chamber with a pressure cutlet por. incorporating a standacd pressure fitting, a
gas pressure actuated firing mechanism and an M85 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an M25 Delay Element contained in the cartridge, bumns for
3 seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that Jevice. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin en-
ergy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force ‘ 759 psi, min.
Temperature Limits ~65°F to +160°F
Assembled Weight 0.39 Ib.
Delay Time 3.0 seconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
t Gage Chambar Yol. =.062 ind
Flexible Hose MS 28741-4
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Propellapt Actuated Devices

Initiator, Cartridge Actuated, Delay, XM17

ST TP
g .

., & N 27
“ Yo \':\ M.

i

TEE

e

prkhlid s

CROSS-SECTION DRAWING

Component Component
A O Ring F Cartridge, Initiator,
B Pin, Firing Delay, M85 Assembly
C Chamber, Initiator G Pin, Shear
D Cap, Shipping H Cap, Initiator
E Filter I Plug, Shipping
i
- 1
. 5.1435MA%
—.1a bt 1,782 MAY =]
18- 00% ] fa— —#3705 -.020 |w— A‘:: -
—] - ‘zé—ZOUNF'!B ] :
[\ 3 \\/ﬂ y, ﬁ ~ v;
o ¢ ‘ i :
s O | & Y A @
' e '
s j ;
: - . 7 \ :
1520 UNF-3A 3
i T eRost \_ . 4
rLATE 186 DIA —1.138 Max Dia ‘
va2c 755520050 860 DIA MAX~ '
3
X 3
ENVELOPE DRAVING g /
‘ g
428 .
3
4 ! Y.
N - - - .




Propellant Actuated Devices

Initiators
INITIATORS, CARTRIDGE ACTUATED, DELAY, XM18

The XM18 Delay Initiator, a miniature, vercion of the M45A1 Delay Initiator, consists of
a constant volume chamber with a pressure outlet port incorporating a standard pressure fitting, a
mechanically operated {iring mechanism and an XM86 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM23 Delay Element corntained in the cartridge, burns for
1 second, after which the propellant and black powder are ignited. The gas produced by the burs-
ing of the propellant and black powder charge flows through the tube to the gas pressurc actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/er hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs min
Temperature Limits ~65°F to +160°F
Assembled Weight 0.39 1b.

Delay Time 1 second
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, XM13
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Propellant Actuated Devices

Initiators

INITIATORS, CARTRIDGE ACTUATED, DELAY, XM19

The XM19 Delay Initiator, a miniature version of the M45A1 Delay Initiator, consists of
a constant volume-chamber with a pressure ontlet port incorporating a standard pressure fitting, a
gas pressure actuated firing mechanism and an XM86 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM23 Delay Element contained in the cartridge, burns for
1 second, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi, min,
Temperature Limits ~G65°F to +160°F
Assembled Weight 0.39 1b.

Delay Time 1 second
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartridge Actucted, Delay, XM19
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Propeliant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, XM2U

The XM20 Delay Initiator, a miniature version of the M43A1 Delay Initiator, consists of
a constant volume chamber with a pressure outlet port incorporating a standard pressure fitting, a
mechanically operated firing mechanism and an XM87 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upen cartridge function, an XM23 Delay Element contained in the cartridge, bums for
1 second, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the {iring pin en-
ergy required for reliable operation of the device.

PRINCIPAL. CHARACTERI!STICS

Actuation Method Mechanical
Actuation Force 40 1bs min
Temperature Limits -G65°F to +160°F
Assembled Weight 0.39 Ib.

Delay Time 1 second
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellont Actuated Devices

Initiator, Cartridge Actuated, Delay, XM20
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Propellant Actuatod Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DEL.AY, XM21

The XM21 Delay Initiato:, a miniature version of the M43A1 Delay Initiator, consists of
a constant volume chamber with a pressure oatlet port incorporating a standard pres-ure fitting, a
pas pressure actuated firing mechanism and an XM87 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge functien, an XM23 Delay Element contained in the cartridge, bums for :
1 second, after which the propellant and black powder are ignited. The gas produced by the burmn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated

firing mechanism of the other propellant actuated device, exerting a force which propels the firing i
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the f'u'mg pm en- i

ergy required for reliable operation of the device. ;

PRINCIPAL CHARACTERISTICS 1

Actuation Method Gas Pressure ‘
Actuati >n Force 750 psi, min. :
Temperature Limits - 65°F to +160°F %
Assembled Weight 0.39 1b. i
Delay Time 1 second §
Mounting A Integral Lugs
TYPICAL PERFGRMANCE
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Flexible Huse MS 28741.4
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Propellant Actuated Davices

Initiator, Cartridge Actuated, Delay, XM21
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Propellant Actuated Devices

~ Initiators

INITIATOR, CARTRIDGE ACTUAYED, DELAY, XM22

The XM22 Delay Initiator, a miniature version of the M44 Delay Initiator, consists of a
constant volume chamber with a pressure outlet incorporating a standard pressure fitting, a mechanically
operated tiring mechanism and an XM88 Delay Cartridge. A length of sube or hose
connerts the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM24 Delay Element contained in the cartridge burns for 2
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder cliarge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distunce that the initiator can be mounted from the other device is limited by the firing pin
energy for reliable opuration of the Jdevice,

PRINCIPAL. CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 ibs. min.
Temperature Limits —-G65°F to +160°F
Assembled Weight 0.39 1b.
Delay Time 2 seconds
Mounting Iarzgral Lugs
TYPICAL PERFORMANCE
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Propellant Actuatad Devices

Initiator, Cartridge Actuated, Delay XM22
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Propeilant Actuated Devices

fnitiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, XM23

The ¥M23 Delay Initiator, a miniature version of the M44 Delay Initiator, consists of a
constant volume chamber with a pressure outlet incerporating a standard pressure fitting, a gas
pressure actuated firing mechanism and an XM88 Delay Cartridge. A length of tuke or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM24 Delay Element contained in the cartridge burns for 2
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powdes charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propelé the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Piessure
Actuation Force 750 psi min
Temperature Limits -65°F to +160°F
Assembled Weight 0.39 1b.

Delay Time 2 seconds
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propaliant Actuated Devices

initiators

INITIATOR, CARTRIDGE ACTUATED, DEL.AY, XM24

The XM24 Delay Initiator, a miniature version of the M43A1 Delay Initiator, consists of
a constant volume chamber with a pressure outlet port incorporating a standard pressure fitting, a
mechanically operated firing mechanism and an M89 Delay Cartridge. A length of tube or hose
connects the initiator to anothér remotely installed propellant actuated device.

Upon cartridge function, an XM24 Delay Element contained in the cartridge, bums for
2 seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin agairst the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin en-
ergy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 49 lbs min
Temperature Limits ~G5°F to +160°F
Assembled Weight 0.39 1b.
Delay Time 2 seconds
Mounting Integral Lugs
TYPICAL PERFORMANCE
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Propellant Actuoted Devices

Initiator, Cartridge Actuated, Delay, XiM24
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Propsilant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, XM25

The XM25 Delay Initiator, a miniature version of the M43A1 Delay Initiator, consists of
a constant volume chamber with a pressure outlet port incorporating a standard pressure fitting, a
gas pressure actuated firing mechanism and an M89 Delay Cartridge. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM24 Delay Element conrained in the cartridge, bums for

2 seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propeilant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin en-

ergy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method
Actuation Force

Gas Pressure
750 psi, min.

Temperature Limits -65°F to +160°F
Assembled Weight 0.39 ib.
Delay Time 2 seconds

Mounting

Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, XM25 !
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M26 |

The M26 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and an X
M90 Delay Cartridge. A length of tube or hose connects_the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M14 Delay Element contained in the cartridge burns for 0.3
second, after which the propellant and black powder are ignited. The gas produced by the burning
of the propellant and black powder chaige flows through the tube to the gas pressure actuated
firing mezhanism of the other propellant ac.uated device, exerting a force which propels the
firing pin against the cartridge contained in thai device. The length of the connecting tube and/or
hose, or the distance that the initiator can be mounted from the other device, is limited by the
firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Linits ~65°F to +160°F
Assembled Weight 0.9 Ib. |
Delay Time 0.3 second .’
TYPICAL PERFORMANCE g
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, M26
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Propellant Actucted Devices

initiotors

HUTIAYCR, CARTRIDGE ACTUATED, M27

The M27 Iritiator, a miniaturs version of the M3A1 Initiator, consists of a constant vol-
ume chamber with a pressure cutlet port i1corporating a standard pressure fitting, a mechanically
operated firing mechanism and an M91 Cartridge. A length of tube or hose connects the initia'or to

another remotely installed propeliant actuated device.
t

Upon cartridge functiun, the gas produced by the burning of the propellant add black pow-
der charge flows throug. the tube to the gas pressute actuated firing mechanism of the other peo-
pellant actuated device, exerting a force which propels the firing pin against the cartridge con
tained in that device. The length of the connecting tube and/or huse, or distance that the initiator
can be mounted from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device. '

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation s orce 40 lbs min
Temperature Limits ~65° tc +160°F
Assembled Weight 0.33 1b.
Mounting Integral Lugs /
’ “
TYPICAL PERFORMANCE
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Iaitiotor, Cartridge Actuored, M2/
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Propsliont Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, M28

The M28 Initiator, a miniature version of the M5A2 Initiator, consists of a constant vol-
ume chamber with a pressure outlet port incorporating a standard pressure fitting, a gas pressure
actuated firing mechanism and an M91 Cartridge. A length of tube or hose connects the initiator
to 2rother remotely installed propellant device.

Upon cartridge function, the gas produced by the burning of the propellant and black pow-
der charge flows through the tube to the gas pressure actuated firing mechanism of the other pro-
peliant actuated device, exerting a force which propels the firing pin against the cartridge con-
tained in that device. The length of connecting tube and/or huse, or the distance that the initiator
can be mounted from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min
Temperature Limits ~G65°F to +160°F
Assembled Weight 0.3 Ib.
Mounting Integral Lugs
TYPICAL PERFORMANCE
f Gage Chamber Vol. =.062 in3
Flexible Hose MS 28741-4
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Propellant Actuated Devices

Initictor, Cartridge Actuated, M28
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Propellant Actuated Devices

Initictors

INITIATOR, CARTRIDGE ACTUATED, M2?

The M29 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism, an M73
Cartridge, an integral aming mechanism with a gas intake port and a manual override, and in-
tegral mounting lugs. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Actuation of this initiator is accomplished when gas pressure supplied by another pro-
pellant actuated device is introduced into the intake port of the arming mechanism, causing the
amming mechanism to disengage with the preloade. initiator pin. The sequence of actuation events
following are the same us those for the conventional mechanical initiator.

Upon cartridge function, the gas produced by the buming of the propellant and black pow-
der charge flows through the tube to the gas pressure actuated firing mechanism of the other pro-
pellant actuated device, exerting a force which propels the firing pin against the cartridge contained
in that device. The length of the connecting tube and/or hose, or the distance that the initiator can
be mounted from the other device, is limited by the firing pin energy required for reliable operation
of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure w/manual override
Actuation Force 750 psi min
Initiator Pin Preload 40 1bs min
Manual Override Force 25 lbs min
Temperature Limits ~65°F to +160°F
Assembled Weight 1.75 lbs.
TYPICAL PERFORMANCE
= Gage Chamber Vol. = .062 in3
Flexible Hoss MS 28741-4
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Propellant Actuated Devices

Initictor, Cartridge Actuaied, M29
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Propellant Actuated Devices

Initiators

INITIATOR,CARTRIDGE ACTUATED, DELAY, M30A1

The M30A1 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an M70
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M5 Delay Element contained in the cartridge bums for 2
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs min
Temperature Limits —G65°F to +160°F
Assembled Weight 1.0 Ib.

Delay Time 2.0 seconds
Mounting Invegral Lugs

TYPICAL PERFORMANCE

{ Gage Chamber Vol. =.062 in3
Flexible Hose MS28741.4
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Propellant Actuated Devices

Initiator, Cartridge Actuuted, Delay, M30A1
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M31

The M31 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and an
M93 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Upon cartridge function, an M8 Delay Element contained in the cartridge bums for 1

second, after which the propellant and black powder are ignited. The gas produced by the burn-

ing of the propellant and black powder charge flows through the tube to the gas pressure actu-

ated firing mechanism of the other propellant actuated device, exerting a force which propels the
firing pin against the cartridge contained in that device. The length of the connecting tube and/

or hose, or the distance that the initiator can be mounted from the other device, is limited by
the firing pin energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min
Temperature Limits ~G65°F te +160°F
Assembled Weight 0.9 1b.
Delay Time 1.0 second
TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay,-M31
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Propellant Actuated Devices

Initiators

INITIATOR,CARTRIDGE ACTUATED, DELAY, M32A1

The M32A1 Initiator consists of a constant volume chamber with a pressure outlet port in-
corporating a standard pressure fitting, a mechanically operated firing mechanism and an M93
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed pro-
pellant actvated device.

Upon cartridge function, an M8 Delay Element contained in the cartridge burns for 1
second, after which the propellant and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Accaation Force 49 lbs. min.
Temperature Limits -G65°F to +160°F
Assembled Weight 1.0 Ib.
Delay Time 1.0 second
Mounting Integral Lugs
TYPICAL PERFCRMANCE
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Propeliant Actuated Devices

Initiator, Cartridge Actuated, Delay, M32A1
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Prepellant Actuated Devices

Initiatoss
INITIATOR, CARTRIDGE ACTUATED, DELAY, M2]

The M33 Delay Initiator consists of a constant volume chamber with a pressure cutlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechasis. and an
M7. Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed

propellant actuated device.

Upon cartridge function, an M8 Delay Element contained in the cartridge buras for 1
second, after which .he propellunt and black powder are ignited. The gas produced by the burning
of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the
firing pin against the cartridge confained in that device. The length of the connecting tube and/or
hose, or the distance that the initiator can be mountel from the other device, is limited by the
firing pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Linits ~65°F to +160°F
Assembled Weight 0.9 Ib.
Delay Time 1.0 second
TYPICAL PERFORMANCE
Gage Chamber Vol. = .02 in3
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Propellant Actuated Devices

initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M42

The M42 Delay Initiator consists of a constant volume chamber with a pressure outiet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and an
M1'3 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Upon cartridge function, an M13 Delay Element contained in the cartridge bums for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge fiows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the conaectiny tube and/or hose,
or the distance that the initiator can be mounted from the other device, is limited bty the firing pin
energy for reliable operation of the device.

PRINCIPAL. CHARACTERISTICS

Actuation Method Gas Pressute
Actuation Force 750 psi min.
Temperature Limits ~65°F to +160°F
Assembled Weight 0.9 Ib.
Delay Time 3.0 seconds
TYPICAL PERFORMANCE
I Gage Chamber Yo, w.062 in3
Flexible Hose MS 28741-4
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Propellant Actuoted Devices

{nitiator, Cartridge Actuoted, Delsy, M42
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Propsliant Actuated Devices

Initiators

INITIATOR,CARTRIDGE ACTUATED, DELAY, M43A1

The M43A1 Initiator consists of a constant volume chamber with a pressure outlet port in-
corporating a standard pressure fitting, a mechanically operated firing mechanism and an M113
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed pro-
pellant actuated device.

Upon cartridge function, an M13 Delay Element contained in the cartridge burns for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operatien of the device.

PRINCiPAL CHARACTERISTICS

Actuation Mcthod Mechanical
Actuation Force 40 lbs. min,
Temperature Limits ~G65°F to +160°F
Assembled Weight 1.0 1b.
Delay Time 3.0 seconds
Mounting Integral Lugs
TYPICAL PTRFORMANCE
i Gage Chamber Vol. =.062 in3
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=8 70°F
o 3
=4 I
% 6
77}
a
v 3
] N
: . .
L2 -
Res
| i}
Y 4 s 2 16 20

Tube length (ft)

4-63

T T i et W A oAb b e i



Propellant Actuoted Devices

Initiator, Cartridge Actuated, Delay, M43A1

®\ 0

Vi
2 Z 2L Z.Z ZZ .o

CROSS-SECTION DRAVING

SAFETY PIN

! . NGO M)
INSERT IM EITHER POS, hIGOMIM

.259 o098 pra,
2 HOLZS

Component Component
A Spring, Initiator H Housing, Firing Pin
B 'O’ Ring I Cap
C Balls (3) I Pin, Safety
L Chamber, Initiator K Pin, Initiator
E Cap, Shipping L Carridge,
F Retainer, Canridge Delay, M93 Assembly
G Pin, Firing M Seal
| 8.320 MAX
F‘;“x.«ssv MM.-‘1 5,180 MIU
- 13 — 12:34 © 1.085 MAX.
FLIVTRE 2 D1A e e | | ) max
] .565
r [ 15 ¥ MAX
A @ ——13 DIA
: l N
o i .
f g ) B - -
o /
T 173 - 20 UNF-3A

ENVELOPE DRAVING

4-64

ey

é A,
[l s
% - -

> ey ! g b R Tk Sl
PO A

ar N e, Fo
Tor.Hhmm rwvte s z:.&,-l';":'."}w‘ [

P



Propellant Actuated Devices

initiotors

INITIATOR, CARTRIDGE ACTUATED, DELAY, H44

The M44 Delay Initiator consists of a constant volume chamber ~with a pressure outlet
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and an
M114 Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M13 Delay Element contained in the cartridge burns for 3
seconds, after which ¢he propellant and black powder are ignited. The gas produced by the
burning of the propeliant and black powder charge flows through the tube to the gas pressure »

actuated firing mechanism of the other propeliant actuated device, exerting a force which propels - -

the firing pin against the cartridge contained in that device. The length of the connecting tube
and/or hose, or the distance that the initiator can be mounted from the other device, is limited
by the firing pin energy required for reliable operation of the device. i

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi mie.
Temperature Limits -~65°F to +160°F
Assembled Weight 0.9 Ib.
Delay Time 3.0 seconds
TYPICAL PERFORMANCE
Gage Chamber Vol. =.062 in3
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Propellant Actucted Davices

Initiator, Cartridge Actuated, Delay, M44
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Propeilant Actuated Devices

Initiators

INITIATOR CARTRIDGE ACTUATED, DELAY, M45A1

The M45A1 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an M114
Delay Cartridgs. A length of tube or hose connects the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M13 Delay Element contained in the cartridge burns for 3
seconds, after which the propellant and black powder are ignited. The gas produced by the
Luming of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which
propels the firing pin against the cartridge contained in that device. The length of the connecting
tube and/or hose, or the distance that the initiator can be mounted from the other device, is
limited by the fiting pin energy required for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs. min.
Temperature Limits ~65°F to +160°F
Assembled Weight 1.0 1b.
Delay Time 3.0 seconds
Mounting In.egral Lugs
TYPICAL PERFORMANCE
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Propellent Actuated Devices

Initiator, Cartridge Actuated, Delay, M45A1
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Propellant Actuated Devices

Initiaters

INITIATOR CARTRIDGE ACTUATED, DELAY, M49A1

The M49A1 Initiator consists of a co.stant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an M90
Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed
propeilant actuated device.

Upon cartridge function, an M14 Delay Element contained in the cartridge burns for
0.2 second, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanisi of the other propellant actuated device, exerting a force which propels
the firing pin against the cartridge contained in that device. The len: h of the connecting tube
and/or hose, or the distance that the iaitiator can be mounted from the other device, is limited
by the firing pin energy required for reliable operation of the device.

PRINCIPAL. CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs. min.
Temperature Limits ~65°F to +160°F
Assembled Weight 1.0 1b.
Delay Time 0.3 second
Mounting Integral Lugs
TYPICAL PERFORMANCE
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Initiator, Cartridge Actuated, Delay, M49A1
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Propellant Actunted Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M51

The M51 Delay Initiator consists of a constant volume chamber with a prevsure outiet in-
corporating a standard pressure fitting, a gas pressure actuated firing mechanism and an M89
Dela, Cartridge. A length of tube or hose connects the initiater to another remotely installed pro-
pellant actuated device.

Upon cartridge function, an XM24 Delay Element contaiied in the cartridge bums for 2
. .onds, after which the propell «nt and black powder are ignited. The gas produced by the bum-
ing of the propellant and black powder charge flows through the tube to the gas rressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge conta'ned in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted trom the nther device is limited by the firing pir
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Limits ~65°F to +160°F
Assembled Weight 0.39 Ib.
Delay Time 2.0 seconds
Mounting Integral Threads
TYPICAL PERFORMANCE
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Propellant Actuoted Devices

Initiator, Cartridge Actuated, Delay, M51
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRINDGE ACTUATED, DELAY, M52

The M52 Delay Initiator consists of a constant volume chamber with a pressure outlet
port incorporating a standard pressure fitting, a mechanically operated firing mechanism and an
M128 Delay Cartridge A length of rube or hos ~ connects the tnitiator to another remotely in-
stalled propellant actuated device.

Upon cartridge function, an M27 Delay Element contained in the cartridge, burns for 5
seronds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuared device, exerting a force which propels the firing
pin agaiast the cartridge contained in that device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin
energy required for reliable operation of the device.

INCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1b. min.
Temperature Limits ~-65°F to + 160°F
Assembled Weight 0.39 Ib.

Delay Time 5.0 seconds
Mounting Integral Threads

TYPICAL PERFORMANCE
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Propeliant Actuated Devices

Initiatoss

INITIATOR, CARTRIDGE ACTUATED, M53

The M53 Initiator, a miniature version of the M3A2 Initiator, consists of a coastant vol-
ume chamber with a pressure outlet port incorporating a standard pressure fitting, a gas pressure

acwated firing mechanism and an M91 Cartridge. A length of tubc or hose connects the initiator to
another remotely installed propellaat actuated device.

Upon cartridge function, the gas produced by the burning of the propellant and black pow-
der charge flows through re tube to b gas pressure actuated firing mechanism of the other pro-
pellant actuated device, . :rting a force which propels the iiring pin against the cartridge con-
tainad in that device. The length of the connecting tube and/or hose, or distance that the initiator
can be mounted from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 pst, min
Temperature Limits -65°to +160°F
Assembled Weight 0.33 Ib.
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DEL.AY, M54

The M54 Delay !nitiator consists of a constant volume chamber with a presswie outlet
port incorporating a standard pressure [itting, a mechanically operated finng mechanism and an
M128 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Upon cartnidge function, an M27 Delay Element contained in the cartridge, burns for
5 seconds, after which the propellant and black powder are ignited. The gas preduced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in hat device. The length of the connecting tube and/or hose,
or distance that the initiator can be mounted from the other device, is limited by the firing pin en-
ergy required for relinble operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 Ibs min
Temperature Limits -65°F to + 160°F
Assembled Weight 0.39 1b.

Delay Time 5.0 seconds
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiaters

INITIATOR, CARTRIDGE ACTUATED, DELAY, XM64

The XMG64 Delay Initiator consists of a constant volume chamber with a pressure outlet in-
corporating a standard pressure fitting, a mechanically operated firing mechanism and an XM148

Delay Cartridge. A length of tube or hose connects the initiator to another remotely installed pro-
pellant actuated device.

Upon cartridge function,an XM44 Delay Eiement contained in the cartri.lge burns for 3/4
second, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and biack powder charge flows through the tube to the gas pressure actuated
firing mechanism of the ~ther propetlant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/ar hose,

or the distance that the initiator can be mounted from the other device is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method {hechanical
Actuation Force 40 lbs. min.
Temperature Limits ~05°F te +160°F
Assembled Weight 0.39 Ib.

Delay Time 3/4 second
Mounting Integral Threads

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M72

The M72 Delay Iaitiator consists of a constant volume chamber witk a pressure outlec
port incorporating a standard pressure fitting, a gas pressure actuated firing mechanism and an
M155 Delay Cartridge. A length of tube or hose connects the initiator to another remotely in-
stalled propellant actuated device.

Upon cartridge function, an M28 Delay Element contained in the cartridge bu.ns for 1/2
, second, after which the propellant and black powder are ignited. The gas produced b the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exertiag a force which propels the firing
pin against the cartridge contained in that device. The length of the connectinrg tube and/ or hose.
or the distance that the initiatoer can be mounted from the other device, is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Me.hod CGas Pressure
Actuation Force 750 psi min
Temperature Limits -65°F to +200° F
Assembled Weight 1.0 Ib.

Delay Time 1/2 second
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Initiator, Cartridge Actuated, Delay, M72
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Propellant Actuated Devices

Initiators

INITIATCR, CARTR!DGE ACTUATED, M80

The M80 Initiator is a sealed M9 type Initiator which restricts toxic gas leakage to pre-
vent atmospheric contamination exceeding concentration limits safe for human occupancy in en-
capsulated envirenments. It consists of a gas pressure actuated firing mechanism, a chamber and
end cap witn a pressure outlet port incorporating a standaru pressure fitting and an M69 Cartridge.
A length of tube or hose connects the initiator to another remotely installed propellant actuated
device.

Upon cartridge function, the gas produced by burning of the propellant and hlack powder
charge flows through the tube to the gas pressure actuated firing mechanism of the other propellant
actuated devicc, exerting a force which propels the firing pin against the cartridge contained in
that device. The length of the connecting tube and/or hose, or the distance that the initiator can
be mounted from the other device, is limited by the firing pin energy required for reliable operation
of the device. The M80 Ini:iator is capable of delivering to an .062 in3 terminal chamber volume
at the end of a 30 foot length of MS28741-4 hose, pressure within the limits of 1600 psi minimum
and 3000 psi maximum.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 750 psi min.
Temperature Limits ~65°F to +160°F
Assembled Weight 3.2 lbs.
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Initiator, Carsridge Actuated, M80
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, M86

The M86 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing inechanism and an" M169
Cartridge. A length of tube or hose connects the initiator to another remotely installed propellant
actuated device.

Upon cartridge function, the gas produced by the burning of the propellant and black pow-
der charge, flows through the tube to the gas pressure actuated firing mechanism of the other pro-
pellant actuated device, exerting a force which propels the firing pin against the cartridge con-
tained in that device. The length of the connecting tube and/or hose, or distance that the initiatcr
can be monnted from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs. min.
Temperature Limits ~65°F to +160°F
Assembled Weight 0.3 1b.

Mounting Integral Thread

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, M87

The M87 Initiator is a sealed M27 type I[nitiator which restricts toxic propellant gas
leakage to prevent atmospheric contaminaiien exceeding concentration limits safe for human
occupancy in encapsulated environments. It consists of a constant volume chamber with a pres-
sure outlet port incorporating a standard pressure fitting, a mechanically operated firing mechan-
ism and an M173 Cartridge. A length of tube or hose connects the initiator to another remotely
installed propellant actuated device.

Upon cartridge function, the gas produced by the burning of the propellant and black
powder charge flows through the tube to the gas pressure actuated firing mechanism of the other
propellant actuated device, exerting a force which propels the firing pin against the cartridge
contained in that device. The length of the connecting tube and/or hose, or distance that the
initiator can be mounted from the other device is limited by the firing pin energy required for
reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs. min,
Temperature limits -65°F to +160°F
Assembled Weight 0.33 1b.

Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartridge Actuated, M87
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Propellant Actuated Dovices

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M88

‘The M88 Initiator is a sealed M51 type Initiator which restricts toxic propellant gas
leakage to prevent atmospheric contamination exceeding concentration limits safe for human
occupancy in encapsulated environments. It consists of a constant volume chamber with a pres-
sure outlet port incorporating a standard pressure fitting, a gas pressure actuated firing mechan-
ism and an M174 Delay Cartridge. A length of tube or hose connects the initiator to arother re-
motely installed propeliant actuated device.

Upon cartridge function, an XM24 Delay Element contained in the cartridge burns for 2
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/or hose,
or the distance that the initiator can be mounted from the other device is limited by the firing pin
energy required for reliable operation of the device.

. PRINCIPAL CHARACTERISTICS
Actuztio Method Gas Pressure
Actuation Force 750 psi, min.
Temperature Limits ~G65°F to +160°F
Assembled Weight 0.39 1bs.
Delay Time 2.0 seconds
Mounting Integral Threads

TYPICAL PERFORMANCE
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Initiator, Cartridge Actuated, Deloy, M88
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Propellant Actuated Devices

initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, M89

The M89 Initiator is a sealed M54 type Initiator which restricts toxic gas to prevent
atmospheric contamination exceeding concentration limits safe for human occupancy in encap-
sulated environments. It consists of a constant volume chamber with a pressure outlet port 14~
corporating a standard pressure fitting, a mechanically operated firing mechanism and an M1.%
Delay Cartridge. A lewth of tube or hose connects the initiator to another remotely installed
propellant actuated device.

Upon cartridge function, an M27 Delay Element contained in the cartridge burns for
5 seconds, after which the propellant and black powder are ignited. The gas produced by the
burning of the propellant and black powder charge flows through the tube to the gas pressure
actuated firing mechanism of the other propellant actuated device, exerting a force which pre-
pels the firing pin against the cartridge contained in that device. The length of the connecting
tube and/or hose, or the distance that the initiator can be mounted from the other device is
limited by the firing pin energy required for reliable operation of the device.

— PRINCIPAL CHARACTERISTICS
Actuation Method Mechanical
Actuation Force 40 lbs. min.
Temperature Limits ~G65°F to +160°F
Assembled Weight 0.39 Ib.
. Deley Time 5.0 seconds
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiator, Cartridge Actuated, Delay, M89
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Propellant Actuated Devices

Initiators

INITIATOR, CARTFIDGE ACTUATED, M98

The M98 Initiator consists of a constant volume chamber with a pressure outlet port
incorporating a standard pressure fitting, a mechanically operated firing mechanism and an XM201
Cariridge. A length of tube or hose connects the initiator to another remotely in.talled propellant
actuated device.

Upon cartridge function, the gas produced by the bumurg of the propellant and black
powder charge flows through the tube to the gas pressure actuated firing mechanism of the other
propellant actuated device, exerting a force which propels the firing pin against the cartridge
contained in that device. Tne lergth of the connecting tube and/or hose, or thz distance that
the initiator can be mounted from the other device, is limiter by the firing pin energy required
for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 1bs. min.
Temperature Limits —-65°F to +160°F
Acsembled Weight 0.9 1b.

Mounting Integral

TYPICAL PERFORMANCE
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Propellant Actuated Davices

Initiator, Cartridge Actuated, M98
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, M99

The M99 Initiator, a miniature version of the M3A2 Initiator, consists of a constant vol-
ume chamber with a pressure outlet port incorporating a standard pressure fitting, a mechanically
operated firing mechanism and an M91 Cartridge. A length of tube or hose connects the initiator to
another remotely installed propellant actuated device.

Upon cartridge function, the gas produce 1 % the burning of the propellant and black pow-
der charge flows through the tube .o the gas pressure actuated firing mechanism of the other pro-
pellant actuated device, exerting a force which propels the firing pin against the cartridge con-
tained in that device. The length of the connecting tube and/or hose, or distance that tie initiator

can be mowated from the other device, is limited by the firing pin energy required for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs min
Tewperature Limits ~65°to +160°F
Assembled Weight 0.33 1b.
Mounting Integral Lugs

TYPICAL PERFORMANCE
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Propellant Actuated Devices

Initiotor, Cartridge Actuated, M99
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Propellant Actuated Devices

Initiators

INITIATOR, CARTRIDGE ACTUATED, XM107

The XM107 Initiator, a miniature version of the M3A2 Initiator, consists of a constant vol-
ume chamber with a pressure outlet port incorporating a standard pressure fitting, a mechanically
operated firing mechanism and an M91 Cartridge. i\ length of tube or hose connects the initiator to
another remotely installed propellant actuated device.

Upon cartridge function, the gas produced by the bu:ning of the propellant and black pow-
der charge flows through the tube to the gas pressure actuated firing mechanism of the other pro-
pellant actuated device, exerting a force which propels the firing pin against the cartridge con-
tained in that device. The length of the connecting tube and/or hose, or distance that the initiator
can be mounted from the other device, is limited by the firing pin energy rcequired for reliable oper-
ation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Mechanical
Actuation Force 40 lbs min
Temperature Limits ~65°to +150°F
Assembled Weight 0.33 1b.
Mounting Integral Lugs
TYPICAL PERFORMANCE
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Flexible Hoss MS 28741-4

~8 700F

)

S

4

% 6

&

)

v 4

= N

g2

a.

-
{
Y 4 8 2 16 20

Tube length (ft)

4.97




Propellant Actuated Devices

Initiator, Cortridge Actuated, Delay, XM107
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Propellant Actuated Devicer

Initiators

INITIATOR, CARTRIDGE ACTUATED, DELAY, XM110

The XM110 Delay Initiator, a miniature version of the M44 Delay Initiator, consists of a
constant volume chamber with a pressure outlet incorporating a standard pressure fitting, a gas
pressure actuated firing mechanism and an XM271 Delay Cartridge=. A length of tube or hose
connects the initiator to another remotely installed propellant actuated device.

Upon cartridge function, an XM69 Delay Element contained in the cartridge burns for 1.4
seconds, after which the propellant and black powder are ignited. The gas produced by the burn-
ing of the propellant and black powder charge flows through the tube to the gas pressure actuated
firing mechanism of the other propellant actuated device, exerting a force which propels the firing
pin against the cartridge contained in that device. The length of the connecting tube and/‘or hose,
or the distance that the initiator can be mounted from the other device is limited by the firing pin
energy for reliable operation of the device.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force ’ 750 psi min
Temperature Limits -65°F to +160°F
Assembled Weight 0.39 1b.

Delay Time 1.4 seconds
Mourting Integral Lugs

TYPICAL PERFORMANCE
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Propeilant Actuated Devices

initiator, Cartridge Actuated, Delay, XM110
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Propellant Actuated Devices

Cutters

INTRODUCTION

Description:

A cutter is a Propellant Actuated Device that is used in aerial delivery systems for
cargo and drone recovery, or to sever wires or cables.

Cutters are classified in accordance with the following characteristics: (1) Method of
Actuation — mechanical or gas pressure, and (2) Function Time —nondelay or delay.

Operation:

Actuation of the mechanical cutter is accomplished by applying a pull force to the
cable or lanyard with seat attached. The lanyard seat is engaged in the firing pin; therefore, the
pull of the lanyard applies a load tc the firing pin spring. Compression of the firing pin spring and
the release of the firing pin are accomplished with one motion when the firing pin moves rear-
ward. The sear moves outward to the section having an enlarged intemal diameter, which then
permits the sear to move sideward to release the firing pin. The firing pin is propelled forward
under the actuation of a spring force and strikes the primer, which ignites the delay element, if
applicable, and then the propellant. Under the force of the propellant gas pressure, the cutter
blade separates from the cartridge case and is propelled into the bore of the housing. The wires
or cables are severed when the blade impacts the anvil.
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Propellant Actuated Devices

Cutter

CUTTER M8

The M8 Cable Cutter is a component part of an zircraft escape system whose purpose
is to sever wires or cables prior to implementing the escape procedure of aircraft personnel
from the aircraft. The cutter is capable of severing either a bundle of coaxial cables or a

bundle of wires. The blade of the cutter is coated to prevent shorting as the blade passes
through the cables or wires.

The cutter is cylindrical in shape, approximately 5.8 inches long and ~.3 inches in
diameter. The blade of the cutter is held in position by a *‘shear pin’’ which will shear in
double shear when a load of 21602200 pounds is applied.

The cutter incorporates a propellant gas operated firing mechanism. It is actuated
by gas pressure supplied from another propellant actuated device.

PRINCIPAL. CHARACTERISTICS

Stroke 1.25 inches
Assembled Weight .75 lbs.

*Blades average depth of
penetration into anvil when

fired at 70°F .004 inches
Firing Method Propellant Gas
Temperature Limits ~65°F to +200°F
Material Severed
Cable Assembly .060 inch thick vinyl sheath around
9 RG-62 A/U Coax Cables (MIL-C-17/30)
Wire Bundle .060 inch thick vinyl sheath around

27 st.ands #22 wire (MIL-%-8777)
6 strands #18 wire (MIL-W-8777)
8 strands #20 wire (MIL-W-12349)

* Depth of penetration of the blade into the aavil is a rough measure of the kinetic energy
remaining in the blade after it has cut the cable. It is also an indication of the margin of
safcty insuring that the cable wiil ve severed.
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Propellant Actuated Devices

Cutter,.Cartridge Actuated, M8
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Propellant Actuated Devices

Cutters
CUTTER, M9

The 4 Cutter is a component part of an 2erial delivery system for cargo and drone
recavery. Iis purpose is to sever cords or wites. [t consists of an M129 Delay Cartridge whick
is fired mechanically by applying a force to a cable or lanyard.

Upon actuation of the device, an XM29 Delay Element contained in the cartridge burns
for 2 seconds, after which the propeilant is ignited. The. gas produced by the buming of the pro-
pellant exerss a force on the cutter blade. The cutter blade separates from the case and is pro-
pelled in the bore of the housing which contains the cords or wires to be severed. The cords or
wires are severed when the blade impacts upon the anvil.

PRINCIPAL CHARACTERISTICS

Assembly Weight 4.0 Ounces

Temperature limits -95°F to +250° F

Firing Method Mechanical lanyard

Shock 7508

Acceleration 400g

Material Severed Two 1/2-inch 1002 1b
tubular nylon lines

Declay Time 2 Seconds
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Propellant Actuated Devices

Cutter, Powder Actuated, M9
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Propeliunt Actuated Devices

Cutters
CUTTER, XM10

The XM10 Cutter is a component part of an aerial delivery system for cargo and drone
recovery. Its purpnse is to sever cords or wires. It consists of an XM130 Delay Cartridge which
is fired mechanically by applying a force to a cable or lanyard.

Upon actuation of the device, an XM30 Delay Element contained in the cartridge burns
for 4 seconds, after which the propeliant is ignited. The gas produced by the bumning of the pro-
pellant exerts a force on the cutter blade. The cutter blade separates from the case and is pro-
pelled in the bore of the housing which contains the cords or wires to be severed. The cords or
wires are severed when the blade impacts upon the aavil.

PRINCIPAL CHARACTERISTICS

Assembly Weight 4.0 Ounces

Temperature limits -95°F to +250° F

Firing Method Mechanical lanyard

Shock 750g

Acceleration 400g

Material Severed Two 1/2-inch 1000 Ib
tubular nylon lines

Delay Time 4 Seconds

i
-
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Propellant Actuated Devices

Cutter, Powder Actuated, XM10
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Propellant Actuated Devices

Cutters

CUTTER, XMT1

The XMI11 Cutter is a componen? part of an aerial delivery system for cargo and drone
recovery. Its purpose is to sever cords or wires. It consists of an XM131 Delay Cartridge which
is fired mechanically by applying a force to a cable or lanyard.

Upon actuation of the device, an XM31 Delay Element contained in the cartridge burns
for 6 seconds, after which the propellant is ignited. The gas produced by the buming of the pro-
pellant exerts a force on the cutter blade. The cutter blade separates from the case and is pro-
pelled in the bore of the housing which contains the cords or wires to be severed. The cords or
wires are severed when the blade impacts upon the anvil.

PRINCIPAL CHARACTERISTICS

Assembly Weight 4.0 Ounces

Temperature limits -95° F to 250° F

Firing Method Mechanical lanyard

Shock 750g

Acceleration 400g

Material Severed Two 1/2-inch 1000 1b
tubular nylon lines

Delay Time 6 Seconds




Propellant Actuated Devices

Cutter, Powder Actuated, XM11
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Propellant Actuated Devices

Cutters

CUTTER, XM12

The XM12 Cutter is a component part of an aerial delivery system for cargo and drone
recovery. Its purpose is to sever cords or wires. It consists of an XM132 Delay Cartridge which
is fired mechanically by applying a force to a cable or lanyard.

Upon actuation of the device, an XM32 Delay Element contained in the cartridge burns
for 8 seconds, after which the propellant is ignited. The gas produced by the buming of the pro-
pellant exerts a force on the cutter blade. The cutter blade separates from the case and is pro-
pelled in the bore of the housing which contains the cords or wires to be severed. The cords or
wires are severed when the blade impacts upon the anvil.

PRINCIPAL CHARACTERISTICS

Asse.nbly Weight
Temperature iimits
Firing Method
Shock
Acceleration
Material Severed

Delay Time

4.0 Ounces

~-95°F to +250° F
Mechanical lanyard
750g

400g

Two 1/2-inch 1000 1b
tubular nylon lines

8 Seconds
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Propellant Actuated Devices

Cutters

CUTTER, M13

The M13 Cutter is a component part of an aerial delivery system for cargo and drone
recovery. Its purpose is to sever cords or wires. It consists of an Mi33 Delay Cartridge which
is fireu mechanically by applying a force to a cable or lanyard.

Upon actuation of the device, an XM33 Delay Element contained in the cartridge burns
for 10 seconds, after which the propellant is iguited. The gas produced by the burning of the pro-
pellant exerts a force on the cutter blade. The cutter blade separates from the case and is pro-
pelled in the bore of the housing which contains the cords or wires to be severed. The cords or
wires are severed when the blade impacts upon the anvil.

PRINCIPAL CHARACTERISTICS

Assembly Weight 4.0 Ounces

Temperature limits -95°F to +250° F

Firing Method Mechanical lanyard

Shock 750g

Acceleration 400g

Material Severed Two 1/2-inch 1000 1b
tubular nylon lines

Delay Time 10 Seconds
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Propellant Actuated Devices

Cutter, Powder Actuated, M13
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Propnllant Actusted Devices

Cutters

CUTTER, M21

The M21 Cutter'is a component part of an aerial delivery system for cargo and drone
recovery. If purpose is to sever cords or wires. It consists of a delay cartridge which is fired
mechanically by applying a force to a lanyard. Upon actuation of the device, a delay element
certained in the cartridge bums for 2 seconds, after which the propellant is ignited. The gas
produced by the buming of the propellant exerts a force on the cutter blade. The cutter blade

' separates from the case and is propelled in the bore of the housing which contains the cords or
wires”to be severed. The cords or wires are severed when the blade impacts upon the anvil.

PRINCIPAL CHARACTERISTICS

Assembly weight 4.5 ounces

Temperature limits -65°F to +160°F

Firing Method Mechanical lanyard

Shock 750 g

Macerial severed Two 1/2-inch 1000 Ib tubular

nylon lines
Delay Time 2 Seconds
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Propellant Actuated Devices

Cutter, Powder Actuated, M21
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Prepeliant Actuated Devices

Cutters

CUTTER, K22

The M22 Cutter is a component part of an aerial delivery system for cargo and drone
recovery. If purpose is to sever cords or wires. It consists of a delay cartridge which is fired
mechanically by applying a force to a lanyard. Upon actuation of the device, a delay elemeat
contained in the cartridge bums for 10 seconds, after which the propellant is igniied. The gas
produced by the buming of the propellant exerts a force on the « ‘tter blade. The cutter blade
separates from the case and is propelled in the bore of the housing which contains the cords or
wires to be severed. The cords or wires are severed when the dlade impacts upon the anvil.

PRINCIPAL CHARACTERISTICS

Assembly weight 4.5 ounces

Temperature limits -65°F to +160°F

Firing Method Mechanical lanyard

Shock 750 g

Material severed Two 1/2-inch 1000 b tubular

aylon lines ’
Delay Time 10 seconds




Propellant Actuated Devices

Cutter, Powder Actuated, M22
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Propeliant Actuated Devices

Cutters

CUTTER, XM23

The XM23 Cutter is 2 component part of an aerial delivery system for cargo and drone
recovery. Its purpose is to sever cords or wires. It consists of an M129 Delay Cartridge which
is fired mechanically by applying a force to a cable or lanyard.

Upon actuation of the device, an XM29 Delay Element contained in the cartridge burns
for 2 seconds, after which the propellant is igaited. The gas produced by the buming of the pro-
pellant exeris a force on the cutter blade. The cutter blade separates from the case and is pro-
pelled in the bore of the housing which contains the cords or wires to be severed. The cords or
wires are severed when the blade impacts upon the anvil.

#RINCIPAL CHARACTERISTICS

Assembly Weight 4,0 Ounces

Temperature limits -65°F to +160°F

Firing Method Mechanical lanyard

Shock 7508

Acceleration 400g

Material Severed Two 1/2-inch 1000 1b
tubular nylon lines

Delay Time 2 Seconds




Propellant Actuated Devices

Cuter, Powder Actyated, XM23
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A 0" Ring G Pin, Firing
B Washer H Firing Head Assembly
C Spring 1 Cartridge, Delay, M129, Assembly
D Seal J Housing
E Initiator K Anvil
F Pin, Cotter L Tag, Warning
.31+ .01 DIA
03+ .02 x 45° of for- — .70 - .02

)

‘ !

515 = 015 ompon

2.0% = .01 ———mg] po— .29 4 .01

— 7.218 MAX

ENVELOPE DRAVING
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Mizcellaneous
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Propellant Actuated Devices

Accessory For Pad

RELEASE, FIRING PIN, M1Al

The M1A1 Firing Pin Release is a gas pres~ure actuated device which performs firing
pin release function for such devices as the M1A3 Remover. It is a piston and cylinder unit, ac-
tuated by propellant gas pressure supplied from another propellant actuated device. As gas
pressure is introduced through the intake port, a force is exerted on the unlocking piston result-
ing in its displacemert and the release of the rod and piston assembly. Upon release, the rod
and piston assembly is propelled by gas ptessure through the cylinder causing withdrawal of
the extended rod into the unit.

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Actuation Force 250 psi min.




Propellant Actuated Devices

Release, Firing Pin, Gas Actuoted, MTA1

/
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A

CROSS-SECTION DRAVING

Component Compenent
Rod, Piston Assembly Cylinder
Spring, Piston Assembly Disc

Piston Assembly
Housing, Piston Assembly

T omm

A
B
C 0" Ring (2)
D Ball

-
|
% ED'A
1 N\ |

/
i

{o—¢ Sy

[
- 5.5589 MAX

ENVELOPE DRAWING '
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Propellant Actuated Davices

Gas Generator

GAS GENERATOR, M17

The M17 Gas Generator consists of 2 constant volume chamber with a pressure outlet
port, a gas pressure actuated firing mechanism and an M37 Cartridge.

The gas generator is actuated by gas pressure supplied from another cartridge actuated
device. The firing pin of the gas generator is held in position with a shear pin. When gas pressure
is supplied, the force applied on the firing pin will shear the shear pin and propel the firing pin
against the cartridge containing a percussion —sensitive primer. The primer ignites the black
powder and propellant contained in the cartridge. The cartridge ruptures at the unsuppor ted area
and the propellant gas is utilized to pre ssurize another device,

PRINCIPAL CHARACTERISTICS

Actuation Method Gas Pressure
Temperature limits -65°F to +160°F
Assembly Weight 2.2 lbs

Function Time 200 Milliseconds
Actuation Foice 750 psi, min.




Propellant Acteated Devices

Generator, Gas Pressure, M17

CROSS-SECTION DRAVWING
Component Component
A Cap, Shipping F ‘0’ Ring
B Pin, Firing G Cap, Shipping
C *O” Ring H Setscrew
D Cap, Initiator I Carrridge Assembly, M57
E Body, Chamber J Pia, Shear
10.93 MAX >
10.53 MAX . -

I 24 _&,_.__‘,.]

3 J
3-16UNF-3A 1 & -1 nep-24 1 ~16UN-3A

ENVELC. JRAVWING




Propeilant Actuated Devices

Electric Ignition Element

ELECTRIC IGNITION ELEMENT, M21

The M21 Electric Ignition Element is designed to be the actuating caergy source
for other gas actuated Propellant Actuated Devices (PAD). This ignition element has a four
pin electrical connector. "“wo of these pins accommodate a checkout circuit and two pins
ate used in a firing circu.t. The external shell consists of the electrical connectot on one
end, 2 hexagonal center section and a 7/16 inch thread on the other ead. The threaded
portion mates with the gas inlet port of the PAD to be operated. Application of the Fire
Stimulus to the firing circuit ignites the propellant charge. The gas generated exerts a
force against the firing pin of the other PAD driving it forward to strike its primer thereby
causing the device to functiion.

PRINCIPAL CHARACTERISTICS

Actuation Method Electric
Bridge Circuit Resistance 0.11 + .03 ohm
Temperature limits ~-65°F to +200°F
No Fire Stimulus 1.5 amp for 60 seconds
Fir~ Stimulus 5.0 amp for 50 milliseconds, max.
Pressure Output 2000 to 5000 psi {measured in
an 0.062 in.3 vol.)
Assembled Weight 10.05 gm

6-5



Propeliant Actuated Devices

Ignition Elemens, Electric, M2]

¢
/’/’,’A'/

wp
Cﬁ.f
re. s
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‘ S FTA L EAY X LR, 7// A
llvl?':lm 74

4 LD AT AT/ )1 L, il A [ . /)ﬂ
% /phlm)‘/;/’/’/ /’/'/"/,’ 7

o

CROSS-SECTION DRAVING

Component Component
A Gasker E Disc, Inner
B Sleceve F Body Assembly
C Washer G  Shunt Assembly
D Disc, Outer

& -20 UNF-3A (REF)

f=-— & HFX(REF) — L— 440 MAX —on]

929 MAX

ENVELOPE DPRAVING
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Propellont Actuated Devices

Elsctric Ignition Element

ELECTRIC IGNITION ELEMENT, M55

The M55 Electric Ignition Element is designed to be the actuating energy source
for other gas actuated Propellant Actuated Devices (PAD). This ignition element has a
single pin coaxial electrical connectwor. The extemal shell consists of the electrical con-
nector on one end, a hexagonal center section and a 3/8 inch thread on the other end. The
threaded portion mates with the gas inlet port of the PAD to be operated. Application of
the Fire Stimulus ignites the propellant charge. The gas generate] exerts a force against
the firing pin of the other PAD driving it forward to strike iis primer thereby causing the
device to function.

‘ PRINCIPAL CHARACTERISTICS

Actuation Method Electric
Bridge Circuit Resistance 0.11 £ .03 ohm
Temperature limits -65°F to +200°F
No Fire Stimulus 1.5 amp for 60 seconds
Fire Stimulus 5.0 amp for 50 milliseconds, max.
Pressure Output 2000 to 6000 psi (measured in
an 0.062 in.3 vol.)
Assembled Weight 8.30 gm




Propetlant Actuated Devices \

lgnition Element, Eloctric, M55

CROSS5-SECTION DRAVWING

Component Component
A Insert D Ring
B Sleeve E Body Assembly
C Dizc F Shunt Assembly

P 1,04 MAX gy

pat— e 750 MAX it

lm»‘ZG (RF.F).o‘ —o 335 MAX  |ee—

= 324 MAX <

- -

ENVELOFE DRAVWING
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